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PREFACE 


In  January  of  2001,  at  the  request  of  Congress,  the  Veterans  Health  Administration 
(VHA)  asked  RAND’s  National  Defense  Research  Institute  to  undertake  a  study  of  the 
Veterans  Equitable  Resource  Allocation  (VERA)  system.  VERA  was  instituted  in  1997 
and  was  designed  to  improve  the  allocation  of  the  congressionally  appropriated 
medical  care  budget  to  the  22  regional  service  networks  that  composed  the  Veterans 
Administration  (VA)  health  system.  Phase  I  of  this  study  was  completed  in  nine 
months  and  provided  a  qualitative  analysis  of  VERA.  Findings  and  recommendations 
from  Phase  I  are  reported  in  An  Analysis  of  the  Veterans  Equitable  Resource  Allocation 
(VERA)  System,  published  by  RAND  (Wasserman  et  al.)  in  September  2001,  In  Phase  I, 
an  analysis  plan  was  developed  to  conduct  a  quantitative  analysis  of  VERA  and  the 
potential  impact  of  modifications  to  VERA  on  the  VA  health  system.  At  the  request  of 
Congress,  the  VHA  asked  RAND’s  National  Defense  Research  Institute  to  conduct  the 
proposed  analysis.  This  report  describes  the  findings  of  Phase  II,  a  quantitative  anal¬ 
ysis  of  VERA. 

Study  findings  should  be  of  interest  to  VA  personnel,  Congress,  and  other  policymak¬ 
ers,  particularly  those  interested  in  health  care  for  veterans.  Health  economists  and 
policy  planners  may  also  have  an  interest  in  the  findings. 

This  research  was  sponsored  by  the  Department  of  Veterans  Affairs  and  was  carried 
out  jointly  by  RAND  Health’s  Center  for  Military  Health  Policy  Research  and  the 
Forces  and  Resources  Policy  Center  of  the  National  Defense  Research  Institute.  The 
latter  is  a  federally  funded  research  and  development  center  sponsored  by  the  Office 
of  the  Secretary  of  Defense,  the  Joint  Staff,  the  unified  commands,  and  the  defense 
agencies. 

Comments  on  this  report  should  be  directed  to  Jeffrey  Wasserman,  PhD,  the  princi¬ 
pal  investigator  (Jeffrey@rand.org),  or  Karen  Ricci,  RN,  MPH,  the  project  director 
(karenri@rand.org),  Susan  Everingham,  MA,  is  the  director  for  RAND’s  Forces  and 
Resources  Policy  Center  (susane@rand.org),  and  C.  Ross  Anthony,  PhD  is  director  of 
the  RAND  Center  for  Military  Health  Policy  Research  (rossa@rand.org). 
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SUMMARY 


BACKGROUND  AND  APPROACH 

The  Veterans  Equitable  Resource  Allocation  (VERA)  system  was  implemented  by  the 
Veterans  Health  Administration  (VHA)  in  1997  in  a  continuing  effort  to  improve  the 
allocation  of  congressionally  appropriated  health  care  funds  to  the  21  Veterans  Inte¬ 
grated  Service  Networks  (VISNs),1  VERA  represents  the  most  recent  effort  of  the  VHA 
to  ensure  that  health  care  resources  are  allocated  equitably  and  efficiently  and  sup¬ 
ports  VHA’s  commitment  to  provide  high-quality  health  care  to  the  veteran  popula¬ 
tion,  Reflecting  this  commitment,  the  VERA  system  was  designed  to  adjust  to 
changes  in  the  geographical  distribution  of  veterans  over  time  as  well  as  to  regional 
differences  in  health  care  needs  and  the  costs  of  providing  care  by  periodically  ad¬ 
justing  allocations.  At  the  same  time,  the  system  was  designed  to  be  simple  and  to  be 
responsive  to  the  highest-priority  veterans,  those  with  service-connected  disabilities. 

Since  VERA’s  inception,  dramatic  shifts  in  allocations  have  occurred  from  geographic 
areas  with  shrinking  veteran  populations  to  geographic  areas  with  increasing  num¬ 
bers  of  veterans.  These  funding  shifts  prompted  concerns  in  Congress  that  VERA  was 
not  distributing  resources  equitably  across  the  VISNs,  which  could  affect  health  care 
delivery  to  some  veterans.  In  legislation  enacted  in  late  2000  (Public  Law  No.  106- 
377),  Congress  directed  the  Department  of  Veterans  Affairs  (DVA)  to  determine 
“whether  VERA  may  lead  to  a  distribution  of  funds  that  does  not  cover  the  special 
needs  of  some  veterans.”  The  VHA  contracted  with  RAND’s  National  Defense  Re¬ 
search  Institute  (NDRI)  to  conduct  a  short-term  (nine-month)  assessment  of  three 
specific  areas  of  concern  expressed  by  Congress: 

*  The  impact  of  the  allocation  of  funds  under  the  VERA  formula  on  VISNs  and  sub- 
regions  with  older-than-average  medical  facilities,  with  older  or  more  disabled 
enrolled  veterans,  undergoing  major  consolidation,  and/or  with  appointment 
backlogs  and  waiting  periods  in  rural  and  urban  subregions. 

•  Issues  associated  with  the  maintenance  of  direct  affiliations  between  the  DVA 
medical  centers  and  university  teaching  and  research  hospitals. 


*When  VERA  was  first  implemented,  22  VISNs  were  created.  However,  in  FY  2002,  VISNs  13  and  14 
(Minneapolis  and  Lincoln)  were  consolidated  to  form  one  VISN,  VISN  23,  leaving  a  total  of  21. 
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•  Whether  the  VERA  formula  for  allocating  funds  adequately  accounts  for  differ¬ 
ences  in  weather  conditions  when  calculating  the  cost  of  construction  and 
maintenance  of  health  care  facilities  and  whether  VISNs  that  experience  harsh 
weather  require  more  resources. 

To  address  these  issues  within  the  project’s  allotted  time,  the  NDRI  initially  con¬ 
ducted  a  qualitative  analysis  of  the  VERA  system  (referred  to  below  and  throughout 
the  present  report  as  Phase  I)  gathering  data  from  site  visits,  interviews,  and  pub¬ 
lished  reports.  Findings  from  that  analysis  appear  in  a  report  entitled  An  Analysis  of 
the  Veterans  Equitable  Resource  Allocation  (VERA)  System  (Wasserman  et  al.,  2001). 

The  first  report  identified  factors  that  may  influence  the  costs  of,  and  access  to,  care 
within  the  Veterans  Administration  (VA)  system  and  assessed  how  VERA  currently 
adjusts  for  those  effects.  Our  overall  conclusion  was  that  VERA  appears  to  be  de¬ 
signed  to  meet  its  objectives  of  reallocating  resources  to  match  the  geographic  distri¬ 
bution  of  the  veteran  population  more  closely  than  did  previous  VA  budget  allocation 
systems.  Among  the  specific  findings  of  the  report  was  that  health  care  delivery  costs 
might  be  affected  by  the  age,  physical  condition,  and  historical  significance  of  a 
VISN’s  facilities,  factors  for  which  VERA  currently  makes  no  adjustments.  Another 
finding  was  that  VERA’s  current  case-mix  adjustment  methodology  might  not  ac¬ 
count  adequately  for  differences  in  the  average  health  status  of  veterans  across 
VISNs.2  In  contrast,  the  influence  of  such  factors  as  weather  extremes  and  rural  ver¬ 
sus  urban  location  appeared  less  clear.  Finally,  the  report  concluded  that  a  compre¬ 
hensive  evaluation  of  the  current  system,  as  well  as  the  potential  effects  of  modifica¬ 
tions  to  it,  would  require  extensive,  quantitative  analysis;  Congress  subsequently 
requested  such  an  analysis.  The  present  report  describes  the  results  of  that  analysis 
(Phase  II),  which  was  also  conducted  by  RAND  on  behalf  of  VHA. 

The  goal  of  Phase  II  was  to  evaluate  the  effect  of  a  number  of  patient-  and  facility- 
specific  factors  (those  specified  by  Congress  as  well  as  others  identified  in  Phase  I)  on 
the  variation  in  individual  patient  costs  across  VISNs  and  to  assess  the  potential  ef¬ 
fects  of  modifications  that  might  be  made  to  VERA  to  compensate  for  such  factors. 
Our  approach  was  designed  to  be  methodologically  sound,  yet  simple;  to  yield  pol¬ 
icy-relevant  recommendations;  and  to  support  the  overall  mission  of  the  VA  as  well 
as  the  objectives  of  VERA.  Analyzing  data  from  a  variety  of  sources  (including  the  VA, 
the  Centers  for  Medicare  &  Medicaid  Services,  and  individual  counties,  nationwide), 
we  evaluated  the  effects  of  17  individual  and  22  facility  characteristics  on  variation  in 
patient  costs  across  VISNs.  Two  models  were  constructed  to  account  for  factors  that 
affected  patient  costs.  The  first,  referred  to  as  the  “fully  specified  model,”  included  all 
sociodemographic  and  health  status  variables  previously  found  to  influence  health 
care  costs  as  well  as  a  number  of  factors  specified  by  Congress.  The  second  model, 
referred  to  as  the  “policy  model,”  was  constructed  by  excluding  from  the  fully  speci¬ 
fied  model  any  variables  that  did  not  meet  current  VA  policy  objectives  as  well  as 


2VERA’s  current  case-mix  adjustment  methodology  consists  of  three  patient  care  categories:  Basic  Vested 
Care,  Basic  Non-Vested  Care  (both  for  patients  with  relatively  routine  health  care  needs),  and  Complex 
Care  (for  patients  who  require  more-substantial  health  care  resources). 
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those  related  to  efficiency  considerations  (for  example,  the  number  of  direct  patient 
care  full-time- equivalent  employees  [FTEs]  per  1,000  patients). 

Estimates  from  the  regression  equations  were  used  to  predict  patient-level  costs, 
which  were  then  aggregated  to  the  VISN  level  to  allow  cross-VISN  comparisons.  The 
models  were  used  to  simulate  the  potential  influence  on  VISN  allocations  of  varying 
patient  and  facility  characteristics.  We  compared  actual  fiscal  year  (FY)  2002  alloca¬ 
tions  to  our  “base  case”  model  allocations  to  determine  the  influence  of  our  regres¬ 
sion-based  approach  on  allocations.  We  also  assessed  the  influence  of  alternative 
case-mix  adjustments,  and  we  tested  the  sensitivity  of  our  results  to  the  method  used 
to  allocate  costs  to  patients  and  to  the  inclusion  of  those  Basic  Care  Priority  7  pa¬ 
tients  who  are  not  currently  counted  in  VERA  workload  estimates.3  Table  S.l  de¬ 
scribes  the  various  models  used  in  our  analysis. 

Table  S.l 

Descriptions  of  Models  Used  in  Analysis 


Model 

Description 

Fully  specified  model 

Patient-level  and  facility-level  regression  equations  designed  to  provide  the  best 
possible  explanation  of  variation  in  patient  and  facility  costs;  includes  variables 
believed  to  influence  the  costs  of  care  and  for  which  data  were  reasonably  avail¬ 
able. 

Policy  model 

Patient-level  and  facility-level  regression  equations  intended  to  be  more  appro¬ 
priate  for  policy  purposes  than  the  fully  specified  model.  Variables  contained  in 
the  fully  specified  model  were  deleted  if  they  (1)  were  not  statistically  signifi¬ 
cant;  (2)  were  inconsistent  with  the  VAJs  mission,  vision,  or  values;  and/or  (3) 
failed  to  meet  current  VA  policy  objectives.  Variables  related  to  efficiency  con¬ 
siderations  (e,g„  physician  FTEs  per  1,000  patients)  were  also  deleted. 

Base  case  model 

Regression  equation-based  methodology  that  represents  effort  to  take  into  ac¬ 
count  factors  included  in  the  current  VERA  allocation  methodology  (described 
in  Chapter  One);  includes  only  variables  that  measure  patient  health  status 
(three  VERA  patient  categories)  and  research  and  education  costs  and  adjusts 
for  geographic  variation  in  labor  and  non-labor  costs. 

VERA-3  policy  model 

Policy  model  that  uses  3  VERA  patient  categories  for  case-mix  adjustment. 

VERA-10  policy  model 

Policy  model  that  uses  10  VERA  patient  categories  for  case-mix  adjustment. 

VERA-47  policy  model 

Policy  model  that  uses  47  VERA  patient  categories  for  case-mix  adjustment. 

VA  DCGa  policy  model 

Policy  model  that  uses  VA  modified  DCG  patient  categories  for  case-mix  ad¬ 
justment. 

diagnostic  Cost  Group, 

3The  Basic  Care  Priority  7  patients  who  are  not  counted  as  VERA  workload  include  those  veterans  who 
have  incomes  and  net  worth  at  or  above  an  established  threshold,  whose  illness /injury  is  non- service  con¬ 
nected,  and  who  do  not  fall  within  Priority  Groups  1  through  6.  They  are  expected  to  pay  specified  copay¬ 
ments  for  the  care  they  receive.  Throughout  this  report  we  refer  to  these  patients  as  Basic  Care  Priority  7s, 
Table  1.1  provides  complete  definitions  for  each  of  the  VA  patient  priority  groups. 
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FINDINGS 

The  current  VERA  system  for  allocating  resources  to  VISNs  does  not  account  for  a 
number  of  measurable  factors  that  affect  patient  care  costs,  including  patient  and 
facility  characteristics  that  vary  systematically  across  VISNs  and  that  are  largely  be¬ 
yond  VISN  directors’  control.  Alternative  methods  for  allocating  resources  to  VISNs, 
based  on  the  principles  that  guide  VERA  but  that  better  account  for  these  factors, 
may  produce  a  more  equitable  allocation  system. 

•  Case-mix  measures  play  a  key  role  in  explaining  patient-level  cost  differences. 
Overall,  more-detailed  case-mix  measures  accounted  for  more  of  the  variation  in 
patient  care  costs  than  less-detailed  measures.  All  three  alternatives  examined  in 
this  report  had  significantly  more  explanatory  power  than  the  method  currently 
used  in  VERA. 

•  Age  and  sex  independently  affect  patient  care  costs,  controlling  for  alternative 
case-mix  measures  and  other  factors. 

•  The  degree  to  which  VA  patients  rely  on  Medicare  providers  for  the  care  they  re¬ 
ceive  has  a  significant  impact  on  VA  costs.  As  one  might  expect,  patients  who  are 
more  reliant  on  Medicare  providers  incur  lower  VA  costs  vis-a-vis  those  patients 
who  receive  little  or  no  care  from  Medicare  providers. 

•  Veterans  who  live  in  urban  and  suburban  areas  use  more  resources  than  those 
who  reside  in  rural  areas.  At  the  same  time,  costs  are  higher  for  those  veterans 
who  must  travel  longer  distances  for  care. 

•  Most  facility  infrastructure  characteristics — including  age,  historical  significance, 
total  building  count  (the  total  number  of  buildings  on  a  facility’s  campus),  and 
average  physical  condition — do  not  appear  to  have  a  significant  independent  ef¬ 
fect  on  patient  care  costs.  However,  a  higher  number  of  square  feet  of  building 
space,  both  per  patient  (a  measure  of  building  capacity  and  the  extent  to  which  it 
is  being  used  efficiently)  and  per  acre  of  land  (a  measure  of  the  density  of  the  in¬ 
frastructure),  increased  average  facility  costs. 

•  The  choice  of  case-mix  measure  and  the  other  factors  included  in  the  policy 
model  influence  whether  teaching  is  an  important  factor  in  explaining  patient 
care  costs.  Teaching  intensity  is  a  significant  factor  only  with  the  VA  Diagnostic 
Cost  Groups  (DCGs),  where  it  has  a  negative  effect  on  facility  costs  (facility  costs 
decrease  as  the  ratio  of  residents-to-physicians  increases). 

•  Research  intensity  (measured  by  the  research  costs  per  1,000  unique  patients)  is 
positively  associated  with  facility  costs. 

•  In  comparing  our  simulation  results  to  actual  FY  2002  allocations,  we  found  that 
for  our  base  case — in  which  we  applied  our  regression  methodology  and  con¬ 
trolled  for  the  same  set  of  factors  that  the  VA  currently  controls  for — $282  mil¬ 
lion,  or  1.5  percent  of  the  total  appropriation,  would  be  redistributed  across  the 
VISNs. 
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To  determine  the  effect  of  including  additional  variables  (e.g.,  age,  gender,  and 
Medicare  reliance),  we  compared  the  simulations  from  the  base  case  to  those 
from  the  VERA-3  policy  model.  The  total  amount  of  money  that  is  redistributed 
by  the  VERA-3  policy  model,  relative  to  the  base  case,  is  $433  million,  or  2.4  per¬ 
cent  of  the  total  appropriation. 

To  illustrate  the  effect  of  alternative  case-mix  measures,  we  compared  simula¬ 
tions  from  the  VERA-3  policy  model  with  those  from  the  other  case-mix  specifi¬ 
cations.  The  choice  of  case-mix  measure  has  a  substantial  impact  on  VISN 
allocations.  Each  of  the  three  alternative  case-mix  measures  examined  here 
(VERA- 10,  VERA-47,  and  VA  DCGs)  would  result  in  substantial  movement  of 
budget  allocations  across  VISNs.  The  magnitude  of  the  budget  reallocation 
(relative  to  VERA- 3)  is  sensitive  to  the  choice  of  alternative  case-mix  measure. 
For  some  VISNs,  the  direction  of  the  budget  reallocation  also  varies  by  case-mix 
measure  (i.e.,  some  VISNs  would  gain  if  the  VA  shifted  to  VERA-10,  but  those 
same  VISNs  would  lose  if  the  VA  shifted  to  VA  DCGs).  However,  this  shift  in 
direction  occurs  only  in  cases  where  the  gain  or  loss  is  relatively  small. 

The  results  from  the  comparisons  between  the  VERA-3  policy  model  and  policy 
models  with  the  other  case-mix  measures  illustrate  that  the  movement  from 
VERA-3  to  VA  DCGs  redistributes  substantially  more  money  than  would  the 
movement  to  either  VERA- 10  or  VERA-47.  At  the  national  level,  the  move  to  VA 
DCGs  would  redistribute  1.9  percent  of  the  total  appropriation  compared  to  ap¬ 
proximately  1  percent  under  VERA- 10  and  VERA-47. 

Table  S.2  depicts  the  full  impact  of  moving  from  the  current  system  to  the  re¬ 
gression-based  methodology  used  in  our  analysis.  It  compares  the  policy  model- 
simulated  allocations  for  each  case-mix  specification  to  the  actual  FY  2002  allo¬ 
cations.  It  is  interesting  to  note  that  when  considering  the  effects  of  all  changes  at 
once,  there  is  greater  correspondence  in  terms  of  the  set  of  VISNs  that  gain  (or 
conversely,  lose)  relative  to  actual  allocations  between  the  VA  DCG  and  the  VA 
patient  classification-based  case-mix  specifications.  For  example,  in  comparing 
allocations  under  VERA- 10  and  VA  DCGs,  the  direction  of  the  redistribution 
changes  for  only  three  VISNs.  When  the  effect  of  case-mix  was  considered  sepa¬ 
rately,  we  found  that  the  direction  of  the  redistribution  was  different  for  eight 
VISNs.  This  difference  could  be  caused  by  a  number  of  factors  such  as  the  inclu¬ 
sion  of  supplementals  in  the  FY  2002  allocations  or  the  effect  of  interactions  be¬ 
tween  the  case-mix  and  other  patient  or  facility  variables. 

Our  results  were  relatively  insensitive  to  several  methodological  factors:  the 
method  used  to  allocate  costs  to  patients  (for  the  alternative  cost  methods  we 
were  able  to  examine),  whether  or  not  the  Basic  Care  Priority  7  patients  were  in¬ 
cluded  in  the  patient  and  facility  regression  equations,  and  the  year  of  data  used 
to  estimate  the  models. 


Table  S.2 

Comparison  of  FY  2002  VERA  Allocations  with  Simulated  Allocations  by  Case-Mix  Measure  (in  $1,000) 


xvi 


An  Analysis  of  Potential  Adjustments  to  the  VERA  System 


(/> 

o 

o 

o 

< 

> 

is 

it 

Q 

| 

xp 

S' 

CO 

cvi 

S' 

rr 

o 

1 

| 

1 

D- 

7 

| 

>p 

o' 

D- 

|T 

vO 

O' 

m 

vO 

0 

CO 

CO 

vP 

o' 

CD 

c\i 

>P 

O' 

N 

sP 

o' 

CD 

in 

xp 

O' 

N 

o 

xP 

S' 

00 

X? 

S' 

CM 

CO 

| 

•xp 

S' 

hx 

•7 

xp 

S' 

CO 

N 

| 

g 

3  § 
as 
II 

<75  < 

CJ 

a 

CO¬ 

CO 

CD 

O) 

CD 

00 

co¬ 

in 

CO 

in 

o> 

CM 

CD 

CO 

in 

CD 

h*" 

00 

CO 

CD 

't 

in 

00 

in 

05 

00 

2 

o 

o 

co 

o 

co" 

5 

00 

a 

to" 

CD 

00 

co 

CM 

'3 

00 

m 

m 

in 

N 

D 

in 

CD 

CD 

co" 

s 

05 

CD 

co¬ 

co 

in 

't 

a 

cm' 

a 

CM 

CD 

CO 

N 

CD 

P: 

CD* 

r- 

7 

CO 

CO 

05 

in" 

o 

oo 

in 

o 

oo- 

co 

r-x 

in 

5 

co" 

00 

*t 

CM 

CO 

CO- 

CD 

00 

't 

in 

CD 

CD" 

CD 

CD 

't 

oo 

CD 

o 

o 

^t 

a 

o 

a 

8 

CD* 

O 

CO 

oo" 

s 

cc 

Ul 

> 

h 
£  £ 
a 

x? 

S' 

CO 

CO 

vP 

O' 

h- 

CO 

xp 

O' 

CD 

o 

vO 

S' 

-«t 

CO 

x? 

S' 

in 

05 

•sP 

o 

CM 

't 

xp 

O' 

CM 

■sP 

O' 

N 

nO 

O' 

q 

CD 

'P 

O' 

00 

CD 

CO 

|T 

s? 

CM 

CO 

vP 

o' 

05 

o 

s? 

CM 

in 

vP 

o' 

CM 

55 

q 

"t 

xp 

S' 

in 

o 

55 

05 

CM 

55 

7 

CD 

| 

g 

| 

is 

as 

n 

CO  < 

CO 

8 

o 

a 

CO 

8 

LO 

In 

o 

CO 

tT 

CM 

CD 

00 

CM 

00 

N 

in 

00 

o 

CD 

CD 

O 

UO 

O 

N 

in 

|T 

CD 

00 

i 

o 

CO 

f'- 

00* 

o 

CD 

N 

O 

CO 

oo" 

CD 

m 

5 

co" 

o 

00 

o 

D- 

CD 

05 

00 

in 

■M- 

co" 

un 

CM 

d 

co 

co 

in 

o 

q 

iT 

05 

8 

CD" 

CO 

in 

Dx 

co 

CD 

rT 

co 

'f 

rx 

cd" 

"t 

8 

co" 

CD 

CO 

CD 

|T 

00 

CM 

CM 

CD" 

O 

o 

CD 

o 

CM 

CD 

S 

§ 

co" 

a 

§ 

O) 

o 

CO 

00* 

o 

5 

cc 

UJ 

> 

Is 
£  £ 
o 

vP 

O' 

o 

CO 

vP 

S' 

"t 

CO 

vP 

O' 

o 

a? 

CD 

op 

X? 

O' 

CD 

CD 

5? 

N 

CO 

O' 

o 

§9 

CD 

CM 

1 

'p 

O' 

CD 

|T 

| 

vP 

O' 

It 

d 

■vP 

o' 

CM 

CD 

vp 

o' 

o 

55 

co 

in 

o 

S? 

in 

c\i 

1 

| 

55 

CM 

00 

55 

oo 

o 

g 

1 

s§ 

as 
18 
CO  < 

LO 

§ 

CO¬ 

CO 

05 

CO 

CO 

CM 

■m-" 

lO 

CO 

rT 

CO¬ 

CO 

CD 

O 

“t 

CM- 

LO 

CO 

5 

00 

co¬ 

co 

in 

in 

co 

co 

co 

CD 

oo 

co 

CO 

xtf* 

CD 

s 

Is- 

CD 

CD* 

h*. 

a 

CD* 

o 

CD 

CD 

CO 

o 

CD* 

un 

m 

oo 

in 

|T 

O 

co 

o 

CD 

CO 

o 

05 

05 

co 

o 

in 

05 

CO 

co" 

CM 

CO 

o 

o 

co 

co" 

o 

h- 

LO 

05 

7 

,t 

a 

o 

oo 

co" 

8 

co 

co 

CO¬ 

CO 

hx 

00 

8 

5 

CO 

in 

-M- 

hx" 

o 

oo 

O 

fe 

co" 

o 

o 

8 

CO 

in 

o 

CD 

00 

CM 

hx" 

8 

1 

0) 

•o 

o 

2 

.S' 

o 

Q- 

3 

85 

> 

|S 
i  £ 

D 

Xp 

O' 

q 

c\i 

xp 

o 

CO 

in 

vO 

O' 

CM 

■sP 

S' 

CO 

"t 

5? 

00 

op 

•sP 

o 

00 

CO 

s? 

CO 

'P 

O' 

sO 

o 

CD 

o 

'P 

o 

q 

CM 

6? 

CO 

CD 

1 

•sP 

O' 

q 

vP 

o' 

7 

7 

xP 

o' 

7 

xO 

O' 

CO 

(T 

£ 

55 

o 

in 

sP 

S' 

CM 

Xp 

S' 

-t 

d 

| 

| 

1 

1§ 
a  s 

II 

<75  < 

o 

CO 

iq 

■7 

CO 

o> 

77 

o 

in 

oo" 

OJ 

uo 

To* 

s 

CM 

CD 

CD 

C\T 

O 

CO 

O 

in" 

LO 

CM 

00 

CD 

CO- 

CD 

00 

CD 

CD 

oo" 

CD 

co 

00 

s 

CM 

in 

7. 

r- 

tT 

CD 

CM 

CM 

CD 

h- 

tn 

Tt 

CO 

in 

77 

CD 

'M- 

|T 

CD 

N 

CM 

?7 

o 

05 

To* 

s 

CD" 

05 

To* 

& 

cm" 

CO 

CO 

77 

a 

cm" 

?7 

77 

CD 

CM 

't 

hx 

in 

77 

In 

a 

To 

co 

CM 

un 

hx 

CO 

K 

o 

hx" 

co 

CM 

in" 

a 

in 

co 

co" 

CM 

O 

5 

CD 

oo" 

S 

CD 

CM 

LO 

cm" 

8 

1 

gS 

o 

£ 

Si 

ra 

O 

8 

<0 

CD 

i» 

■E  fc 
o 

TP¬ 

S' 

7 

m 

Tp" 

O' 

00 

CO 

Tp" 

CM 

o 

o 

in 

T7 

S 

CO 

CM 

xp 

O' 

•sP 

o' 

CO 

o 

vP 

O' 

CO 

in 

'P 

O' 

in 

T 

To" 

o' 

CM 

o 

vP 

o' 

CD 

O 

To" 

o' 

CO 

7 

CM 

CD 

CD 

CM 

To" 

o' 

CM 

CM 

CO 

o 

“ 

S? 

o 

o 

S? 

CO 

CO 

55 

in 

K 

g 

l  § 
a  s 

3  O 

E  o 
<75  < 

77 

p 

o> 

s 

S 

CD 

O 

in 

T7 

CM 

"t 

rf 

CD 

00 

Td* 

8 

co' 

CD 

To 

a 

CO¬ 

CO 

in 

77 

Si 

CD 

co 

00 

N 

8 

CO 

o 

h- 

8 

5 

t“ 

tj- 

ss 

id" 

N 

oo 

■M" 

m 

CM 

cm" 

in 

CD 

Tm* 

oo" 

'3- 

in 

CM 

CD 

in" 

fe 

"o* 

in 

co¬ 

co 

¥5* 

CD 

in 

CD" 

CM 

CO 

To* 

o 

q 

CM 

h- 

77 

S 

a 

7 

Tn* 

in 

CM 

cm" 

a 

n 

Dx 

|T 

fx 

r-x 

S 

oo" 

CD 

M- 

co 

CO 

CM 

in 

CM 

00 

00 

CO 

M- 

cd" 

CD 

CD 

in 

8 

CM* 

"t 

T— 

CD 

8 

co" 

a 

1 

05* 

O 

CO 

co" 

VERA  FY  02 

Actual 

Allocation 

To 

rT 

CD 

O 

CD 

co 

CD 

65 

■<t 

CO 

fe 

o 

"o 

CM 

O 

co¬ 

co 

CD 

“cT 

CM 

CD 

a* 

in 

¥ 

CM 

CD 

00 

a 

CO 

o 

in 

o 

oo 

CO 

rT 

co 

*3 

05 

tn 

co 

00 

in 

CD 

cm" 

00 

CD 

¥ 

CO 

o 

LO 

h* 

$ 

CM 

8 

OO 

¥ 

N 

co 

o 

in 

"o 

m 

o 

CD 

a 

77 

o 

i 

N 

o 

CO 

CD* 

CD 

7 

77 

05 

o 

cm" 

CO 

oo 

77 

CD 

CM 

in 

iT 

in 

00 

CD 

co" 

rx 

■«t 

5 

00 

a 

00 

¥ 

in 

a 

CD 

8 

CO 

cm" 

CD 

o 

8 

iq 

CD* 

in 

00 

o 

o 

8* 

CO 

oo" 

z 

(0 

> 

C 

o 

oo 

m 

o 

C 

CO 

_Q 

< 

CM 

O 

X 

c 

o 

CD 

CO 

o 

.c 

05 

D 

_Q 

CD 

*2 

0- 

O 

0 

o 

E 

% 

CQ 

in 

o 

E 

CO 

-E 

3 

Q 

CO 

o 

0 

c 

£ 

<C 

K 

O 

w 

0 

c 

a. 

>» 

0 

CQ 

00 

o 

0 

*> 

n 

w 

0 

Z 

CD 

O 

1 

o 

€ 

< 

c 

c 

< 

o 

S5 

0 

O 

!c 

O 

CM 

« 

o 

CL 

0 

0 

C 

c 

2 

CO 

c 

o 

o 

c 

_l 

't 

& 

b 

w 

0 

CO 

c 

0 

in 

c 

o 

co 

JiC 

0 

~3 

CD 

w 

0 

0 

a 

K 

X 

*c 

8 

£ 

Ql 

00 

-o 

c 

0 

tr 

s. 

o 

CM 

o 

o 

CO 

■ o 
c 
0 
LL 

1 

CM 

JZ 

o 

0 

0 

CQ 

CD 

C 

3 

CM 

CM 

« 

o 

CL 

0 

0 

C 

c 

5 

C 

o 

o 

c 

_J 

CO 

CM 

1 

0 

o 

o 

0 

c 

D 

o 

E 

0 

0 

O 

H 

*VISNs  13  and  14  recently  merged  to  form  VISN  23.  The  table  shows  results  for  VISNs  13  and  14  separately  and  together  as  VISN  23.  The  amount  for  VISN  23  is 
excluded  from  the  total  as  it  is  already  incorporated  through  individual  entries  for  VISNs  13  and  14. 
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•  When  we  included  Basic  Care  Priority  7  veterans  in  the  simulations,  approxi¬ 
mately  half  of  the  VISNs  received  larger  simulated  allocations  and  half  received 
smaller  allocations,  compared  with  the  simulated  allocations  based  on  policy 
models  that  excluded  these  patients  (but  included  Complex  Care  Priority  7  veter¬ 
ans). 

POLICY  IMPLICATIONS  AND  RECOMMENDATIONS 

In  light  of  our  findings,  we  believe  that  the  VA  should  consider  modifying  VERA  to 
take  greater  account  of  patient  and  facility  characteristics  than  it  does  now.  Move¬ 
ment  in  this  direction  would  retain  most  of  the  strengths  of  VERA  while  increasing 
the  alignment  between  VISN  allocations  and  patients’  health  care  needs.  Specifically, 
we  believe  that  VERA  should  expand  the  number  of  adjustments  that  it  currently 
makes  to  account  for  the  patient-  and  facility-level  variables  included  in  the  policy 
model. 

In  principle,  the  expansion  could  be  accomplished  by  sequentially  adjusting  VERA’s 
set  of  national  prices — which  are  currently  based  on  only  three  case  types — for  each 
variable  included  in  the  policy  model.  However,  in  practice,  this  modification  would 
prove  to  be  quite  cumbersome.  As  a  result,  we  recommend  that  the  VA  consider 
adopting  an  allocation  system  that  relies  on  a  regression/ simulation  framework  simi¬ 
lar  to  the  one  used  in  our  analysis. 

On  the  positive  side,  our  modeling  approach  relies  on  data  that  are  readily  available 
and  provides  a  method  for  generating  VISN  allocations  after  adjusting  for  both  pa¬ 
tient  and  facility  characteristics.  Our  approach  is  also  very  flexible  in  that  variables 
can  easily  be  added  or  deleted  to  reflect  changing  policy  objectives.  We  recognize, 
however,  that  our  approach  is  somewhat  complicated  and  may  be  difficult  to  imple¬ 
ment.  It  may  also  represent  a  shift  in  underlying  philosophy  in  that  it  attempts  to  link 
allocations  more  closely  with  particular  costs  (e.g,,  those  related  to  treating  more 
complex  cases  and  other  costs  that  are  beyond  the  control  of  VISN  directors)  vis-a-vis 
the  current  VERA  system.  Thus,  before  the  VA  implements  an  allocation  system  along 
the  lines  of  the  one  we  have  suggested  here,  we  believe  it  is  important  to  conduct 
additional  analyses  to  better  understand  how  particular  variables  influence  VISN  al¬ 
locations  and  to  educate  all  relevant  stakeholders  on  the  pros  and  cons  of  adopting 
the  regression-based  allocation  framework  and  of  making  adjustments  above  and 
beyond  those  currently  included  in  the  VERA  system. 

Below  are  some  specific  recommendations  that  the  VA  should  consider  implement¬ 
ing  once  the  additional  analyses  suggested  above  are  completed. 


Case-Mix  Adjustment 

•  We  believe  that  VERA  should  take  greater  account  of  case-mix  differences  across 
facilities  and  VISNs  than  is  currently  possible  with  the  three-category  system. 
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•  We  recommend  adopting  either  the  VERA- 10  or  the  VA-DCGs  case-mix  mea¬ 
sures. 

Medicare  Reliance 

•  We  believe  VERA  should  be  modified  to  adjust  for  differences  in  Medicare  re¬ 
liance  among  VA  patients.  Although  adjusting  for  Medicare  reliance  will  un¬ 
doubtedly  increase  the  system’s  complexity,  it  will  also  make  the  system  more 
equitable. 

Academic  Affiliations 

•  We  believe  the  current  method  of  funding  education  support  and  research  sup¬ 
port  costs  through  separate  allocations  should  be  reconsidered  if  the  allocation 
process  is  modified  to  include  more  refined  case-mix  measures  and/or  a  broader 
set  of  individual  and  facility  characteristics. 

Other  Variables 

•  With  the  exception  of  the  case-mix  variables,  the  variables  in  the  individual-level 
policy  model  (e.g.,  age,  sex,  urban/rural  location,  and  Medicaid  long-term  care 
generosity)  add  little  incremental  explanatory  power,  overall,  once  case  mix  is 
taken  into  account.  However,  these  non-case-mix  variables  are  statistically 
significant  (see  Table  3.2);  there  are  sound  conceptual  reasons  for  including 
them  in  the  model;  and  they  have  a  substantial  impact  on  the  simulated 
allocations  (see  comparison  between  the  base  case  simulation  and  the  VERA-3 
policy  model  simulation  in  Table  3.5).  Therefore,  we  recommend  that  the  VA 
include  them. 

The  modeling  approach  used  in  our  analysis  provides  a  tool  that  VA  policymakers 
can  use  for  making  resource  allocation  decisions.  This  tool  can  also  be  used  for  a 
wide  range  of  simulations  as  well  as  for  facility-level  allocations. 

To  maintain  the  policy  relevance  of  the  model,  it  must  be  updated  and  refined  on  an 
ongoing  basis.  Moreover,  to  preserve  the  VA’s  objective  of  allocating  resources  in  as 
equitable  and  simple  a  manner  as  possible,  additional  analyses  are  required  to  better 
understand  why  various  adjustments  lead  to  relatively  large  swings  in  V1SN  alloca¬ 
tions  and  to  more  clearly  explicate  the  set  of  “prices”  that  each  VISN  will  face  for 
treating  different  types  of  patients.  In  the  coming  months,  RAND  staff  will  be  working 
with  the  VA  to  refine  the  model  and  to  generate  additional  insight  into  the  impact  of 
controlling  for  additional  variables  on  VISN  allocations. 


ACKNOWLEDGMENTS 


We  are  extremely  grateful  for  the  valuable  support  that  we  received  throughout  this 
project  from  our  Project  Officers  at  the  Veterans  Health  Administration  (VHA),  John 
Vecciarelli  and  Paul  Kearns.  They  took  extraordinary  measures  to  ensure  that  we  had 
timely  access  to  the  data  we  required  to  conduct  the  study  and  served  as  true  part¬ 
ners  every  step  of  the  way.  We  would  also  like  to  express  our  appreciation  to  Stephen 
Kendall  and  Robert  McNamara  of  the  VHA’s  Allocation  Resource  Center  for  fulfilling 
our  data  requests  and  adding  analytical  insights  along  the  way.  Thanks  are  also  ex¬ 
tended  to  John  Vitikacs,  Cortland  Peret,  and  Susanne  Mardres  of  VHA  headquarters, 
who  assisted  us  in  a  wide  variety  of  ways  during  the  course  of  the  project.  We  are  also 
indebted  to  the  members  of  the  VHA  Steering  Committee  that  was  assembled  to 
provide  overall  project  guidance.  We  would  like  to  thank  Leigh  Rohr  for  her  assis¬ 
tance  in  preparing  this  manuscript  and  for  providing  general  administrative  support 
to  the  project.  Finally,  we  have  benefited  greatly  from  the  insightful  comments  we  re¬ 
ceived  on  an  earlier  version  of  this  report  from  Peter  D.  Jacobson,  Geoffrey  Joyce,  and 
Judith  R.  Lave. 


XIX 


ACRONYMS 


ADL 

Activities  of  daily  living 

ALB 

Account  Level  Budgeter 

ARC 

Allocation  Resource  Center 

ARF 

Area  Resource  File 

BTU 

British  Thermal  Unit 

C&P 

Compensation  and  pension 

CBOC 

Community-Based  Outpatient  Clinic 

CC 

Condition  category 

CDR 

Cost  Distribution  Report 

CMS 

Center  for  Medicare  &  Medicaid  Services 

CPI 

Consumer  Price  Index 

CPT 

Current  Procedural  Terminology 

DCG 

Diagnostic  Cost  Group 

DRG 

Diagnosis  Related  Group 

DSS 

Decision  Support  System 

DVA 

Department  of  Veterans  Affairs 

ESRD 

End-stage  renal  disease 

FSM 

Fully  specified  model 

FTE 

Full-time-equivalent  employee 

FY 

Fiscal  year 

GAO 

(U.S.)  General  Accounting  Office 

HBPC 
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_ Chapter  One 

INTRODUCTION 


The  mission  of  the  Veterans  Health  Administration  (VHA)  is  to  provide  high  quality 
health  care  to  veterans.  The  Veterans  Equitable  Resource  Allocation  (VERA)  system 
was  instituted  by  the  VHA  in  1997  in  a  continuing  effort  to  improve  the  allocation  of 
congressionally  appropriated  health  care  funds  to  the  21  Veterans  Integrated  Service 
Networks  (VISNs).1  VERA  was  designed  to  fulfill  this  mission  in  an  equitable,  under¬ 
standable,  and  efficient  manner  as  well  as  to  address  the  complexities  of  providing 
health  care  to  veterans  with  service-connected  disabilities,  low  incomes,  and  special 
health  care  needs  (e,g.,  spinal  cord  injuries  and  post- traumatic  stress  disorder). 

Although  a  number  of  studies  have  indicated  that  VERA  is  helping  the  VHA  meet  its 
goals  and  budget  objectives,  these  studies  have  also  suggested  areas  for  improve¬ 
ment,  such  as  revising  patient  classifications  and  developing  methods  to  monitor 
and  improve  access  to  care  for  all  veterans  (Price  Waterhouse  LLP  and  the  Lewin 
Group,  Inc.  1998;  General  Accounting  Office,  1997,  1998;  AMA  Systems,  Inc.,  The 
Center  for  Naval  Analysis  Corporation,  March  and  July  2000).  In  contrast  to  earlier 
VHA  allocation  systems,  which  were  based  largely  on  historical  costs,  VERA  bases  its 
allocation  of  funds  primarily  on  the  number  of  veterans  served.  Thus,  since  VERA’s 
inception,  dramatic  shifts  in  allocations  have  occurred  from  geographic  areas  with 
shrinking  veteran  populations  to  geographic  areas  with  increasing  numbers  of  veter¬ 
ans. 

These  funding  shifts  prompted  concerns  in  Congress  that  VERA  was  not  distributing 
resources  equitably  across  the  VISNs,  which  could  affect  health  care  delivery  to  some 
veterans.  In  legislation  enacted  in  late  2000  (Public  Law  No.  106-377),  Congress  di¬ 
rected  the  Department  of  Veterans  Affairs  (DVA)  to  determine  “whether  VERA  may 
lead  to  a  distribution  of  funds  that  does  not  cover  the  special  needs  of  some  veter¬ 
ans."  The  VHA  contracted  with  RAND's  National  Defense  Research  Institute  (NDRI) 
to  examine  three  specific  areas  of  concern  expressed  by  Congress: 

•  An  assessment  of  the  impact  of  the  allocation  of  funds  under  the  VERA  formula 
on  VISNs  and  subregions  with  older-than-average  medical  facilities,  with  older  or 
more-disabled  enrolled  veterans,  undergoing  major  consolidation,  and/or  with 
appointment  backlogs  and  waiting  periods  in  rural  and  urban  subregions. 


*  These  VISNs  span  the  United  States,  its  territories,  and  the  Philippines.  In  FY  2002,  the  number  of  VISNs 
was  reduced  from  22  to  21. 
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•  An  assessment  of  issues  associated  with  the  maintenance  of  direct  affiliations 
between  the  DVA  medical  centers  and  university  teaching  and  research  hospi¬ 
tals. 

•  An  assessment  of  whether  the  VERA  formula  for  allocating  funds  adequately 
adjusts  for  differences  in  weather  conditions  when  calculating  the  cost  of  con¬ 
struction  and  maintenance  of  health  care  facilities  and  whether  VISNs  that  expe¬ 
rience  harsh  weather  require  more  resources. 

To  address  these  issues,  the  NDRI  initially  conducted  a  qualitative  analysis  of  the 
VERA  system.  Findings  from  that  analysis,  which  appear  in  An  Analysis  of  the  Veter¬ 
ans  Equitable  Resource  Allocation  (VERA)  System  (Wasserman  et  al.,  2001),  are  sum¬ 
marized  below.  One  finding  of  that  report  was  that  comprehensive  evaluation  of  the 
current  system,  and  of  possible  modifications  to  it,  required  extensive  quantitative 
analysis.  This  report  describes  the  results  of  such  a  quantitative  analysis  of  the  VERA 
system  (Phase  II),  which  was  also  conducted  by  RAND’s  NDRI  on  behalf  of  VHA. 

DESCRIPTION  OF  THE  VERA  SYSTEM2 

VERA  represents  VHA’s  most  recent  effort  to  implement  a  resource  allocation  system 
that  is  both  equitable  and  efficient  and  that  preserves,  if  not  enhances,  VHA’s 
commitment  to  providing  high-quality  health  care  to  the  veteran  population.  VERA 
allocates  most  of  the  congressional  appropriation  to  VHA  for  health  care — over  $21 
billion  in  fiscal  year  (FY)  2002— to  the  21  regional  networks  nationwide  (see  Figure 
1.1).  To  do  so,  it  first  splits  the  appropriation  into  General  Purpose  funding  and  Spe¬ 
cific  Purpose  funding. 

General  Purpose  funds  are  used  to  cover  the  costs  of  patient  care,  research  support, 
education  support,  equipment,  and  non-recurring  maintenance  (NRM).  In  FY  2002, 
these  funds  accounted  for  approximately  86  percent  ($18.31  billion)  of  the  congres¬ 
sional  appropriation;  supplemental  funds  allocated  to  five  VISNs  (totaling  over  $267 
million)  were  also  included  as  part  of  the  General  Purpose  funds  in  FY  2002.3  Specific 
Purpose  funds  ($3.02  billion  in  FY  2002)  are  used  to  finance  the  costs  associated  with 
programs  that  are  administered  by  VHA  headquarters,  including,  for  example,  the 
provision  of  prosthetic  devices,  quality  improvement  initiatives,  and  database  devel¬ 
opment,  as  well  as  headquarters’  administrative  expenses.  A  portion  of  the  Specific 
Purpose  funds  is  held  in  reserve  to  cover  contingencies  that  may  arise  during  the 
course  of  the  fiscal  year. 

Over  90  percent  of  General  Purpose  funding  is  intended  for  patient  care.  Within  Gen¬ 
eral  Purpose  funding,  two  patient  types  are  identified:  Basic  Care  and  Complex  Care; 


2See  Wasserman  et  al.,  2001,  for  a  more  complete  description  of  VERA. 

3Prior  to  2002,  supplemental  adjustments  were  made  to  those  VISNs  that  required  additional  funding  over 
their  VERA  allocation;  these  funds  were  provided  from  the  VHA’s  National  Reserve  fund,  part  of  Specific 
Purpose  funds  set  aside  for  unanticipated  needs.  In  FY  2002,  based  upon  projected  revenues  and  expendi¬ 
tures,  supplemental  adjustments  were  included  as  part  of  the  initial  VERA  allocation  to  five  networks 
whose  projected  expenditures  exceeded  their  expected  revenues. 
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SOURCE:  VHAweb  site. 

NOTE:  During  FY  2002,  two  VtSNs,  13  and  14,  were  consolidated  to  form  VISN  23. 


Figure  LI — Veterans  Health  Administration  Map  of  VISN  Locations 


and  Basic  Care  is  further  divided  into  two  subcategories:  Vested  and  Non-Vested 
(Appendix  A  contains  a  description  of  the  formulas  used  to  allocate  VERA  funds  in  FY 
2002). 

The  “Basic  Vested”  category  includes  patients  with  routine  health  care  needs  who 
either  were  hospitalized  in  a  VA  facility  or  received  a  comprehensive  physical  exami¬ 
nation  from  a  VA  provider  during  the  previous  three  years. 

The  Basic  Non-Vested”  category  includes  patients  who  have  relatively  routine 
health  care  needs  and  have  used  some  VA  health  services  but  did  not  receive  inpa¬ 
tient  services  and  did  not  receive  a  comprehensive  medical  evaluation  by  the  VA 
system  in  the  previous  three  years. 

The  “Complex  Care”  category  includes  patients  who  require  substantial  health  care 
resources  to  treat  a  chronic  illness  or  disabling  condition,  generally  over  a  long  time 
period.  Many  Complex  Care  patients  are  included  in  one  of  the  VHA’s  special  em¬ 
phasis  programs,  such  as  spinal  cord  injury  and  post-traumatic  stress  disorder. 

VERA  funds  for  treating  Basic  and  Complex  Care  patients  are  allocated  to  VISNs 
based  on  “workload,"  which  is  essentially  a  measure  of  the  number  of  patients 
treated  (however,  in  determining  workload,  Basic  Care  patients  in  Priority  Group  7 
are  not  counted;  Table  1.1  provides  the  definitions  of  VA  patient  priority  groups).4 


4More  precisely,  Basic  Care  Priority  7  patients  who  are  not  counted  as  VERA  workload  include  those  vet¬ 
erans  who  have  incomes  and  net  worth  at  or  above  an  established  threshold,  whose  illness/injury  is  non- 
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Table  1.1 

VERA  Eligibility  Categories  and  Priority  Groups 


Priority 

Group _ Definition _ 

1  Veterans  with  service-connected  disabilities  rated  50%  or  more  disabling 

2  Veterans  with  service-connected  disabilities  rated  30%  or  40%  disabling 

3  Veterans  who  are  former  prisoners  of  war 

Veterans  whose  discharge  was  for  a  disability  that  was  incurred  or  aggravated  in  the  line  of 
duty 

Veterans  with  service-connected  disabilities  rated  10%  or  20%  disabling 

Veterans  awarded  special  eligibility  classification  under  Title  38,  U.S.C.,  Section  1151,  "benefits 

for  individuals  disabled  by  treatment  or  vocational  rehabilitation” 

4  Veterans  who  are  receiving  aid  and  attendance  or  housebound  benefits 
Veterans  who  have  been  determined  by  VA  to  be  catastrophically  disabled 

5  Veterans  with  non-service-connected  disabilities  and  veterans  with  service-connected  injuries 
or  illnesses  who  are  rated  0%  disabled,  whose  annual  income  and  net  worth  are  below  the  es¬ 
tablished  dollar  threshold 

6  All  other  eligible  veterans  who  are  not  required  to  make  copayments  for  their  care,  including: 

•  World  War  I  and  Mexican  Border  War  veterans 

•  veterans  receiving  care  solely  for  disabilities  resulting  from  exposure  to  toxic  substances, 
radiation  or  for  disorders  associated  with  service  in  the  Gulf  War;  or  for  any  illness  associ¬ 
ated  with  service  in  combat  in  a  war  after  the  Gulf  War  or  during  a  period  of  hostility  after 
November  11, 1998 

•  veterans  with  service-connected  injuries  who  are  considered  0%  disabled  but  qualify  for 
compensation  (compensable). 

7  Veterans  in  Priority  Group  7  have  income  and  net  worth  at  or  above  an  established  income 
level  and  are  expected  to  pay  a  specified  copayment.  They  form  two  subgroups: 

•  0%  service-connected  non -compensated  Priority  Group  7  Veterans  include  those  veterans 
who  do  not  fall  into  any  of  the  above  groups  and  whose  illness/injury  is  service  related  but 
who  are  not  entitled  to  compensation,  because  they  are  0%  disabled.  These  Priority  Group 
7  veterans  can  be  included  in  both  the  VERA  Basic  Care  and  Complex  Care  components. 
Also  included  in  this  priority  group,  for  the  purpose  of  VERA  workload  credit,  are  veterans 
who  receive  compensation  and  pension  exams  and  who  are  included  in  the  VERA  Basic 
Care  component. 

•  Non-service-connected  Priority  Group  7  veterans  are  those  veterans  who  do  not  fall 
within  Priority  Groups  1  through  6  and  whose  illness/injury  is  not  service  related.  They  are 
not  included  in  the  VERA  Basic  Care  component  but  are  only  included  in  the  VERA  Com- 

_ plex  Care  component. . . . . 

SOURCE:  Department  of  Veterans  Affairs,  2002. 

NOTES:  The  priority  groups  define  the  order  of  priority  for  VERA  enrollment.  These  groups  are  numbered 

1  through  7,  with  1  conferring  the  highest  priority  for  enrollment. 


The  VA  calculates  the  amounts  allocated  annually  per  patient  for  treatment,  referred 
to  as  “National  Prices,”  for  Basic  Vested  Care,  Basic  Non-Vested  Care,  and  Complex 
Care  patients  by  taking  VERA’s  corresponding  annual  budget  allocation  for  each  of 


service  connected,  and  who  do  not  fall  within  Priority  Groups  1  through  6.  They  are  expected  to  pay  speci¬ 
fied  copayments  for  the  care  they  receive.  Throughout  this  report  we  refer  to  these  patients  as  Basic  Care 
Priority  7s.  Table  1.1  provides  complete  definitions  for  each  of  the  VA  patient  priority  groups. 
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these  categories  and  dividing  by  the  forecasted  national  workload.  For  example,  the 
Basic  Vested  Care  price  for  FY  2002  was  calculated  by  dividing  the  $10.1  billion  bud¬ 
get  allocation  for  Basic  Vested  Care  by  a  forecasted  workload  of  3.3  million  patients 
to  obtain  a  National  Price  of  $3,121  per  patient.  The  National  Prices  for  Basic  Non- 
Vested  and  Complex  Care  in  FY  2002  were  $197  and  $41,667,  respectively. 

The  allocation  to  a  particular  VISN  for  care  of  patients  in  any  category  is  the  product 
of  the  VISN  s  workload  estimate  and  the  National  Price  for  that  care  category.  Ad¬ 
justments  to  this  figure  are  then  made  for  geographic  variation  in  the  costs  of  non- 
contracted  and  contracted  labor  and  contracted  goods  and  services  such  as  energy- 
related  products,  utilities,  and  provisions.5 

In  addition  to  covering  the  costs  associated  with  patient  care,  VERA  allocated  over 
$1.4  billion  to  the  VISNs  in  FY  2002  to  support  research,  education,  equipment  pur¬ 
chases,  and  NRM  expenses.  Research  support  allocations  to  the  networks  for  FY  2002 
were  based  on  the  amount  of  research  funded  in  FY  2000.  Education  support  is  allo¬ 
cated  on  the  basis  of  the  number  of  approved  residents.  In  contrast,  equipment  and 
NRM  funds  are  allocated  strictly  on  the  basis  of  workload.  NRM  is  adjusted  for  geo¬ 
graphic  differences  in  construction  costs. 

UNDERSTANDING  THE  INCENTIVES  CREATED  BY  VERA 

Similar  to  other  capitated  systems,  VERA  presents  VISN  directors  and  facility  admin¬ 
istrators  with  a  strong  economic  incentive  to  increase  the  number  of  cases  treated 
(workload)  while  minimizing  the  costs  per  case. 

However,  unlike  allocations  determined  by  other  government  and  private-sector 
capitation  arrangements,  the  total  allocation  to  VISNs  is  capped  by  the  amount  of  the 
annual  congressional  appropriation.  As  a  result,  the  VISNs  compete  for  VERA  funds 
in  what  is  essentially  a  zero-sum  game,  and  if  the  growth  rate  of  the  total  annual  ap¬ 
propriation  falls  short  of  the  growth  in  workload,  then  per-patient  resource  alloca¬ 
tions  will  decrease  over  time. 

The  incentive  to  minimize  costs  per  case  means  that  VISNs  have  an  incentive  to  treat 
patients  in  the  least  costly  setting  possible  and  avoid  unnecessary  tests  and  proce¬ 
dures.  At  the  same  time,  VERA  provides  an  incentive  to  increase  the  number  of  pa¬ 
tients  who  are  likely  to  use  few  resources  and  to  limit  the  number  of  patients  who  are 
expected  to  incur  costs  that  are  higher  than  the  funding  they  generate.  However,  the 
extent  to  which  such  manipulation  is  possible  or  actually  occurs  is  unclear  and  diffi¬ 
cult  to  assess. 

Another  incentive  for  “gaming”  the  current  three-class  VERA  system  is  created  by  the 
large  disparity  among  per-patient  allocations  for  the  Basic  Non- Vested  ($197),  Basic 
Vested  ($3,121),  and  Complex  ($41,667)  Care  categories.  The  VERA  methodology  for 
classifying  patients  includes  some  utilization  measures  such  as  number  of  “care 


5Prior  to  2002  a  geographic  adjustment  was  made  only  for  non- contracted  labor;  geographic  adjustments 
tor  contracted  labor  and  non-labor  contracted  goods  and  services  were  Instituted  in  FY  2002. 
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days.”  This  inclusion  of  utilization  measures  in  the  classification  system  would  allow 
a  patient  to  be  shifted  from  the  Basic  Care  to  the  Complex  Care  class  by,  for  example, 
increasing  that  patient’s  length  of  stay.  Again,  the  extent  to  which  this  practice  occurs 
is  unclear. 

In  considering  the  incentives  created  by  VERA,  it  is  important  to  note  that  delivery  of 
health  care  to  veterans  takes  place  within  a  larger  context  that  both  alters  those  in¬ 
centives  and  constrains  the  behavior  of  health  care  administrators  and  providers.  As 
illustrated  in  Figure  1.2,  a  complex  interplay  exists  between  VERA  and  a  host  of  other 
factors  that  influence  the  cost,  quantity,  and  quality  of  health  care  delivered  to  veter¬ 
ans.  Thus,  VERA  plays  a  critical,  yet  in  some  respects  limited,  role  in  determining  the 
care  actually  delivered  to  patients. 

SUMMARY  OF  PHASE  I  FINDINGS  AND  RECOMMENDATIONS 

In  the  initial  phase  of  this  project,  RAND’s  charge  was  to  address,  over  a  period  of 
nine  months,  the  issues  specified  in  the  congressional  mandate  (Public  Law  No.  106- 
377)  and  outlined  above.  Because  of  the  time  constraint,  we  used  qualitative  research 
techniques  to  examine  the  issues  and  to  generate  research  questions  and  hypotheses 
for  future  research.  The  data  were  gathered  from  government  documents;  an  exten¬ 
sive  review  of  the  relevant  health  services  research  literature;  a  series  of  in-depth  dis¬ 
cussions  with  experts;  and  site  visits  to  the  Allocation  Resource  Center  in  Braintree, 
Massachusetts,  and  to  selected  VISNs.  Over  the  course  of  Phase  I,  we  interviewed 
over  175  people  in  13  VISNs  and  15  facilities  across  the  country. 
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Figure  1.2— Influences  on  the  VA  Health  Care  System 
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Although  interviewees  raised  many  concerns  about  VERA,  the  overwhelming  major¬ 
ity  indicated  that  VERA  was  preferable  to  previous  systems  with  respect  to  its  incen¬ 
tive  structure,  fairness,  and  simplicity.  Overall,  it  appeared  that  VERA  is  more  suc¬ 
cessful  than  previous  allocation  systems  in  meeting  its  objectives  of  reallocating 
resources  to  match  the  geographic  distribution  of  the  veteran  population  more 
closely  than  did  previous  VA  budget  allocation  systems.  The  main  findings  of  Phase  I 
are  outlined  here: 

•  Health  care  delivery  costs  may  be  affected  by  the  age  and  physical  condition  of  a 
VISN’s  capital  infrastructure.  Currently,  VERA  does  not  take  these  factors  into  ac¬ 
count  in  determining  VISN  allocations. 

•  VERA’s  current  case-mix  adjustment,  designed  for  simplicity,  may  not  ade¬ 
quately  account  for  differences  in  the  average  health  status  of  veterans  across 
VISNs  and,  as  mentioned  above,  appears  to  provide  incentives  to  game  the  sys¬ 
tem. 

•  External  pressure  from  key  stakeholders  presents  a  formidable  barrier  to  efforts 
to  consolidate  facilities  and  services,  even  when  such  consolidations  may  in¬ 
crease  efficiency. 

•  VERA  adjusts  for  the  costs  of  academic  affiliations  directly  attributable  to  re¬ 
search  and  education  through  education  support  and  research  support  alloca¬ 
tions.  However,  VERA  makes  no  explicit  adjustment  for  the  potential  effects  that 
academic  affiliation  might  have  on  other  patient  care  costs.  Moreover,  the  dis¬ 
tinction  between  education  support  funds  and  patient  care  funds  may  be  artifi¬ 
cial  because  residents  provide  patient  care  services  and  affect  productivity. 

•  Facilities  with  major  academic  affiliations  generally  benefit  as  referral  centers  in 
the  VISN  equipment  fund  allocations. 

•  The  extent  to  which  such  factors  as  the  number  of  facilities  in  an  area,  the 
breadth  of  services  offered,  rural  versus  urban  location,  and  weather  extremes 
influence  costs  and  access  to  care  remains  unclear. 

•  No  clear  reason  exists  for  adjusting  VISN  allocations  for  weather-related  cost 
differences.  Rather,  the  VA  should  investigate  the  extent  to  which  prices  of  all 
non-labor  inputs  vary  geographically,  with  an  eye  toward  making  appropriate 
allocation  adjustments  should  the  amount  of  variation  prove  significant.  Any 
case-mix  differences  linked  to  weather  should  be  accounted  for  through  a 
comprehensive  case-mix  adjustment,  rather  than  one  that  is  simply  targeted  to 
weather-related  conditions  and  procedures. 

•  A  broad  range  of  factors  influence  the  cost  and  manner  in  which  health  care  is 
provided  to  the  veteran  population.  Thus,  it  is  important  that  any  potential  ad¬ 
justment  not  be  considered  in  isolation.  Rather,  adjustments  should  be  consid¬ 
ered  in  the  broader  context  of  a  comprehensive  health  care  delivery  cost  model. 

We  recommended  that  the  factors  that  appeared  to  be  affected  by  VERA  should  be 
further  clarified  by  a  quantitative  analysis.  Such  an  analysis  would  provide  significant 
insight  into  VERA  and  would  yield  valuable  information  about  the  potential  need  for, 
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and  consequences  of,  various  modifications  to  the  VERA  allocation  system.  Further, 
such  an  analysis  would  constitute  a  logical  extension  of  the  VA’s  ongoing  effort  to  en¬ 
sure  that  VERA  remains  an  efficient,  effective,  and  equitable  resource  allocation  sys¬ 
tem. 

PHASE  II  OBJECTIVES 

The  Phase  I  report  identified  some  key  issues  that  would  require  quantitative  evalua¬ 
tion  to  resolve;  however,  such  analysis  was  outside  the  scope  of  that  initial  phase  of 
work.  After  reviewing  the  report  and  the  results  of  that  initial  analysis,  Congress  pro¬ 
posed  that  the  VHA  contract  with  NDRI  to  conduct  the  analysis. 

An  underlying  concern  in  Phase  I,  and  one  that  was  articulated  in  the  legislation 
calling  for  this  study,  was  whether  the  VERA  system  for  allocating  resources  omitted 
consideration  of  certain  factors,  particularly  factors  that  had  a  predictable  and  sys¬ 
tematic  impact  on  the  costs  of  providing  health  care  to  veterans  and  were  largely 
outside  the  control  of  VISN  directors.  Phase  II  was  intended  to  evaluate  the  impact  of 
these  factors  on  the  variation  in  patient  costs  across  VISNs  and  to  assess  the  potential 
effects  of  modifications  that  might  be  made  to  VERA  to  account  for  such  factors. 

The  remainder  of  this  report  is  organized  as  follows.  Chapter  Two  describes  the 
specifics  of  the  analytic  approach  and  the  sources  of  data  used  in  the  analyses.  Chap¬ 
ter  Three  presents  the  results  of  the  quantitative  analysis.  Chapter  Four  presents  our 
conclusions  and  recommended  changes  to  VERA. 


_ Chapter  Two 

DATA  SOURCES  AND  METHODS 


To  assess  the  impact  of  various  factors  on  the  costs  of  providing  care  to  veterans,  we 
performed  a  quantitative  analysis  of  VA  patient  and  facility  data.  Our  analyses  were 
designed  to  incorporate  the  factors  specified  in  the  legislation  authorizing  this  study, 
as  well  as  other  potentially  important  factors  identified  in  Phase  I  of  the  study  or  by 
other  researchers. 

We  approached  our  analysis  with  three  general  objectives  in  mind. 

First,  we  had  to  structure  the  analysis  to  yield  clear,  policy- relevant,  practical  rec¬ 
ommendations  for  VERA.  Second,  the  analytical  approaches  we  used  had  to  be 
methodologically  sound;  in  particular,  they  had  to  adjust  for  a  comprehensive  set  of 
patient-  and  facility-level  characteristics  that  might  influence  patient  care  costs. 
Here,  we  believed  it  was  important  to  identify  whether  particular  variables  had  a  sta¬ 
tistically  significant  effect  on  the  costs  of  care  and  to  have  the  ability  to  explore  how 
VISN  allocations  would  change  in  response  to  our  attempts  to  adjust,  or  control  for,  a 
wide  range  of  variables.  Third,  the  analysis  had  to  be  designed  to  accommodate  the 
VA’s  overall  mission  of  providing  health  care  to  veterans  as  well  as  the  specific  objec¬ 
tives  of  VERA,  particularly  those  related  to  equity  and  simplicity. 

One  of  the  main  challenges  we  faced  in  developing  our  analytic  approach  was  devis¬ 
ing  a  way  to  incorporate  patient-  and  facility-level  factors  and  determining  how  these 
factors  influence  VISN  allocations.  VERA  is  fundamentally  a  capitation-based  alloca¬ 
tion  system  that  allocates  to  each  VISN  a  fixed  dollar  amount  per  patient  enrolled  in 
each  of  the  three  patient  classes.  Thus,  we  believed  it  was  important  to  conduct  the 
analysis  at  the  patient  level.  At  the  same  time,  many  of  the  factors  of  interest  to  both 
Congress  and  the  VA  are  facility  characteristics  (e.g.,  teaching  affiliations  and  condi¬ 
tion  of  the  physical  plant).  Consequently,  we  believed  it  was  important  to  conduct  a 
facility-level  analysis  in  addition  to  the  patient-level  one. 

Ultimately,  however,  VERA  is  used  to  allocate  resources  to  VISNs,  and  any  efforts 
made  to  account,  or  control,  for  additional  patient  or  facility  characteristics  will  af¬ 
fect  VISN  allocations.  Thus,  we  believed  our  analyses  should  address  the  impact  of 
any  variable(s)  on  total  VISN  allocations.  Potential  modifications  to  “improve”  VER- 
A's  ability  to  explain  the  variation  in  patient  costs  have  limited  value  if  they  increase 
the  system’s  complexity  while  doing  little  to  change  resource  allocations  at  the  VISN 
level.  In  essence,  then,  our  analysis  was  conducted  in  three  stages:  patient,  facility, 
and  VISN. 
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OVERVIEW  OF  ANALYTIC  METHODS 

This  section  describes  the  motivations  for  our  analytic  approach  and  summarizes 
our  methods.  Subsequent  sections  in  this  chapter  describe  our  analyses,  including 
data  and  statistical  methods,  in  detail. 

Patient-  and  Facility- Level  Equations 

The  first  stage  of  our  analysis  focused  on  examining  factors  that  affect  health  care 
costs  at  the  patient  level.  Specifically,  we  used  regression  analysis  techniques,  de¬ 
scribed  more  completely  below,  to  explain  the  variation  in  veterans’  annual  costs  of 
care — including  inpatient,  outpatient,  and  long-term  care  costs — as  a  function  of 
sociodemographic  variables,  health  status  measures,  the  availability  of  alternative 
sources  of  care,  and  the  facility  (or  facilities,  in  the  case  of  some  veterans)  where  care 
was  delivered.  Table  2.1  lists  the  patient-level  variables. 

In  the  second  stage  of  the  analysis,  we  focused  on  identifying  treatment  facility  char¬ 
acteristics  that  affect  patient  costs.  We  used  the  estimates  for  the  facility  variables 
that  we  obtained  from  the  patient-level  regression  equations  as  the  dependent  vari¬ 
able  in  a  set  of  facility  regression  equations.  That  is,  the  facility-level  analysis  was 
aimed  at  explaining  the  extent  to  which  various  facility  characteristics  explained  dif¬ 
ferences  in  veterans’  costs  after  controlling  for  differences  in  the  characteristics  of  the 


Table  2.1 

Explanatory  Variables  Used  in  Patient-Level  Equations 


Variable 

Note(s) 
(see  below) 

Age 

1 

Health  status/case-mix  measure 

1 

Income 

3 

Race/ethnicity 

4 

Sex 

1 

Marital  status 

3,4 

Physicians  per  capita 

1 

Hospital  beds  per  capita 

1 

Rural /urban  status 

1 

Distance  to  closest  facility 

1 

Distance  to  closest  CBOC 

1 

VA  priority 

5 

Medicare  reliance 

1 

Medicare  imputation  indicator 

1 

Medicaid  generosity — general 

3 

Medicaid  generosity — long-term  care 

1 

Facility  indicator 

1 

NOTES:  CBOC:  Community-Based  Outpatient  Clinic.  ^Variable  included  in 
policy  model;  ^Variable  included  in  base-case  regression  equation; 
^Variable  not  included  in  policy  model  because  it  contains  a  potential 
measurement  error;  ^Not  consistent  with  mission /values;  "’Not  consistent 
with  current  policies. 
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veterans  that  each  facility  serves.  Thus,  the  facility  equations  attempted  to  explain 
cost  differences  as  a  function  of  each  facility’s  location,  infrastructure  characteristics, 
labor  and  non-labor  prices,  medical  school  affiliations,  research  programs,  and  con¬ 
solidation  activity.  Table  2,2  lists  the  facility-level  variables. 

In  the  third  stage  of  the  analysis,  we  used  the  patient-  and  facility-level  regression 
equations  we  derived  in  stages  1  and  2  to  predict  each  veteran’s  total  annual  costs, 
after  controlling  for  both  patient  and  facility  characteristics.  We  then  aggregated  pre¬ 
dicted  patient  costs  to  the  VISN  level  to  simulate  how  VISN  allocations  would  vary 
after  controlling  for  the  variables  included  in  the  regression  equations.  Although  we 
focused  our  analysis  on  VISN  allocations,  we  could,  in  principle,  aggregate  the  data 
in  various  ways.  For  example,  we  could  aggregate  the  data  by  facility,  state,  or  patient 
subpopulation.  Here,  it  should  be  noted  that  the  model  could  be  used  by  VISN  direc¬ 
tors  as  the  basis  for  making  allocations  to  their  facilities. 

The  three-stage  structure  of  the  analysis  is  attractive  in  that  it  provides  a  method  for 
simulating  how  the  VISN  allocations  would  be  affected  by  changes  in  any  of  the  vari- 


Table  2.2 

Explanatory  Variables  Used  in  Facility-Level  Equations 


Note(s) 

Variable _ _ _ _ _ (see  below) 

Rural/urban  status  1 

Residents  per  full-time  physician  1  *2 

VA  labor  index  1,2 

Average  food  cost  per  bed  day  1 

Energy  price  (dollars  per  million  BTUs)  1 

Contract  labor  costs  1 

Square  feet  of  building  space  per  acre  of  land  1 

Square  feet  of  building  space  per  unique  patient  1 

Research  costs  per  1 ,000  unique  patients  1  *2 

Percentage  of  funded  research  6 

Average  building  age  as  of  200 1  6 

Average  building  condition  6 

Leased  square  feet  per  patient  5 

Ratio  of  historic  to  total  number  of  buildings  6 

Total  number  of  buddings  6 

Indicator  for  recent  facility/management  consolidation  6 

Occupancy  rate  5,6 

Number  of  CBOCs  per  1,000  unique  patients  5 

Direct  patient  care  FTEs  per  1,000  unique  patients  5 

Non-patient  care  FTEs  per  1 ,000  unique  patients  5 

Long-term  care  beds  per  1 ,000  unique  patients  5 

Special  program  beds  per  1,000  unique  patients  6 


NOTES:  Unique  patient:  measures  the  number  of  patients  who  are  seen  at 
least  once  at  a  facility  during  a  given  year  (rather  than  the  total  number  of 
visits),  FTEs:  full-time-equivalent  employees, 1  Variable  included  in  policy 
model;  2Variable  included  in  base-case  regression  equation;  ^Variable  not 
included  in  policy  model  because  it  contains  a  potential  measurement  er¬ 
ror;  Not  consistent  with  mission /values;  ^Not  consistent  with  current 
policies;  6Not  statistically  significant. 
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ables  included  in  the  patient  and  facility  equations.  Variables  can  easily  be  added, 
deleted,  or  modified  and  a  new  set  of  predicted  costs  can  be  generated  and  aggre¬ 
gated  at  virtually  any  desired  level. 

Fully  Specified  and  Policy  Models 

Using  the  patient-  and  facility-level  regression  equations,  we  constructed  two  types 
of  models,  with  two  distinct  objectives  in  mind  (see  Table  2.3). 

Our  first  model,  which  we  refer  to  as  the  “fully  specified  model,"  was  intended  to 
provide  the  best  possible  explanation  of  variation  in  patient  costs.  Toward  this  end, 
we  tried  to  identify  and  include  variables  in  both  the  patient  and  facility  equations 
that  we  believed  might  influence  the  costs  of  care  and  for  which  data  were  reason¬ 
ably  available.  Here,  we  relied  on  our  knowledge  of  the  relevant  literature,  specific 
concerns  raised  in  the  legislation  that  required  the  VA  to  undertake  this  study, 
lessons  learned  through  the  case  studies  that  were  conducted  during  Phase  I  of  the 
project,  and  our  prior  experience  modeling  individuals'  health  care  costs. 

Our  second  model,  which  we  refer  to  as  the  “policy  model,”  was  intended  to  be  more 
appropriate  for  policy  purposes  than  the  fully  specified  model.  In  constructing  this 
policy  model,  we  sought  to  delete  those  variables  contained  in  the  fully  specified 


Table  2.3 

Descriptions  of  the  Models  Used  in  the  Analysis 


Model 

Description 

Fully  specified  model 

Patient-level  and  facility-level  regression  equations  designed  to  provide  the  best 
possible  explanation  of  variation  in  patient  and  facility  costs;  includes  variables 
believed  to  influence  the  costs  of  care  and  for  which  data  were  reasonably  avail¬ 
able. 

Policy  model 

Patient-level  and  facility-level  regression  equations  intended  to  be  more  appro¬ 
priate  for  policy  purposes  than  the  fully  specified  model.  Variables  contained  in 
the  fully  specified  model  were  deleted  if  they  (1)  were  not  statistically  significant; 
(2)  were  inconsistent  with  the  VA’s  mission,  vision,  or  values;  and/or  (3)  failed  to 
meet  current  VA  policy  objectives.  Variables  related  to  efficiency  considerations 
(e.g.,  physician  FTEs  per  1,000  patients)  were  also  deleted. 

Base  case  model 

Regression  equation-based  methodology  that  represents  an  effort  to  take  into 
account  factors  included  in  the  current  VERA  allocation  methodology 
(described  in  Chapter  One);  includes  only  variables  that  measure  patient  health 
status  (three  VERA  patient  categories),  and  research  and  education  costs;  and 
adjusts  for  geographic  variation  in  labor  and  non-labor  costs. 

VERA-3  policy  model 

Policy  model  that  uses  3  VERA  patient  categories  for  case -mix  adjustment. 

VERA- 10  policy  model 

Policy  model  that  uses  10  VERA  patient  categories  for  case-mix  adjustment. 

VERA-47  policy  model 

Policy  model  that  uses  47  VERA  patient  categories  for  case-mix  adjustment. 

VA  DCG  policy  model 

Policy  model  that  uses  VA-modified  DCG  patient  categories  for  case-mix  ad¬ 
justment. 

NOTE:  DCG  =  Diagnostic  Cost  Group. 
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model  that  (1)  were  not  statistically  significant;  (2)  were  inconsistent  with  the  VA's 
mission,  vision,  or  values;  and/or  (3)  failed  to  meet  current  VA  policy  objectives. 
Variables  related  to  efficiency  considerations  (e.g.,  the  number  of  full-time-equiva¬ 
lent  employees  [FTEs]  per  1,000  patients)  were  also  deleted. 

To  assess  the  potential  influence  of  the  health  status  classification  system  on  patient 
costs,  we  ran  four  different  versions  of  both  the  fully  specified  and  policy  models, 
with  each  version  relying  on  a  different  case-mix  measure.  These  case-mix  measures 
are  described  below. 

Fully  Specified  Model.  All  widely  used  methods  that  account  for  interpersonal  varia¬ 
tion  in  health  care  costs  adjust  for  at  least  some  sociodemographic  characteristics 
(e.g-,  Ash  et  al.,  2000;  Pope  et  al„  2000;  Weiner  et  al„  1998;  Kronick  et  al„  2000;  Averill 
et  al.,  1999;  von  Korff  et  al.,  1992).  Numerous  studies  have  shown  that  age  and  sex  are 
correlated  with  health  care  utilization  and  health  status  (McClure,  1984;  Lubitz,  1987; 
Hornbrook,  Goodman,  and  Bennett,  1991;  Hoff  and  Rosenheck,  1998;  Kazis  et  al., 
1998),  in  part  because  they  are  correlated  with  physiological  developments  such  as 
degeneration  of  body  systems.  Social  factors,  such  as  marriage  and  education,  are 
also  predictive  of  health  status,  although  the  causal  pathways  are  poorly  understood 
(Lillard  and  Panis,  1996;  Goldman  and  Smith,  2002).  Thus,  the  fully  specified  model 
controls  for  age,  sex,  racial/ethnic  origin,  marital  status,  and  income.  In  addition  to 
examining  the  effects  of  sociodemographic  factors  on  patient  cost  variations,  we 
were  led,  by  the  legislation  that  required  the  VA  to  undertake  the  study,  to  focus  on 
the  effects  of  a  variety  of  other  factors.  These  factors  included  the  clinical  character¬ 
istics  of  the  patients  treated  (i.e.,  case  mix),  infrastructure  characteristics,  facility  and 
management  consolidations,  and  facility  location  (urban  versus  rural).  Figure  2.1 
depicts  an  overview  of  the  fully  specified  model. 
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Fully  Specified  Model  (FSM) 


/ 


Uses  multiple  variables  to 
explain  cost  differences 


Patient-Level  Equation 

Uses  17  variable  categories  to  explain 
cost  differences  and  estimate  overall 
cost  effect  of  143  facilities 


Facility-Level  Equation 
Uses  22  variables  to  explain 
facility  cost  differences 


Simulations  of  FSM 

Using  four  case-mix  options 
(VERA-3,  VERA-10,  VERA-47, 
and  VA-DCGs) 


Figure  2.1 — Overview  of  Construction  of  the  Fully  Specified  Model 
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“Policy”  Model.  In  keeping  with  our  desire  to  include  in  the  policy  model  only  vari¬ 
ables  that  meet  current  VA  policy  objectives,  we  deleted  a  number  of  variables  from 
the  fully  specified  model.  For  example,  we  deleted  variables  related  to  efficiency 
considerations  (e.g.,  direct  patient  care  FTEs  per  1,000  unique  patients).  We  reasoned 
that  statistically  controlling  for  such  variables  might  lead  to  an  undesirable  set  of  fi¬ 
nancial  incentives  that  reward  inefficient  behavior.  That  is,  if  we  included  variables 
in  the  model  related  to  efficiency  considerations  (such  as  the  number  of  FTEs  per 
1,000  patients)  over  which  VISN  directors  have  some  degree  of  control,  we  would  risk 
embedding  inefficiencies  into  the  allocation  scheme.  Using  the  example  of  the  vari¬ 
able  for  FTEs  per  1,000  patients,  if  this  variable  were  included  in  the  policy  model, 
the  VA  could  end  up  rewarding  VISNs  that,  by  some  measure,  have  too  many  staff 
members.  Figure  2.2  shows  the  various  steps  that  were  undertaken  to  construct  the 
policy  model. 

It  is  important  to  note  that  both  the  fully  specified  and  policy  models  can  potentially 
serve  several  purposes.  For  example,  the  fully  specified  model  could  be  used  to  gen¬ 
erate  insight  into  the  VERA  supplemental,  or  adjustment,  process.  That  is,  because 
the  fully  specified  model  attempts  to  explain  as  much  of  the  variation  in  costs  as 
possible,  it  could  be  applied  to  assess  the  degree  to  which  a  VISN’s  request  for  sup¬ 
plemental  funding  is  due  to  factors  within  or  beyond  its  director’s  control. 
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Fully  Specified  Model  (FSM) 

Refined  to  operational  policy  model  (PM) 
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Figure  2.2 — Overview  of  Construction  of  the  Policy  Model 
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The  policy  model,  in  contrast  to  the  fully  specified  model,  could  be  used  to  assess  the 
implications  of  various  policy  changes  on  VISN  allocations.  For  instance,  the  model 
could  be  used  to  assess  how  allocations  would  change  if  VERA  allocations  were  ad¬ 
justed  based  on  elderly  veterans’  Medicare  expenditures.  In  fact,  because  Medicare 
reliance  among  veterans  is  increasing  as  the  veteran  population  ages,  we  have  cho¬ 
sen  to  include  a  measure  of  Medicare  use  in  our  policy  model,  the  results  of  which 
are  reported  in  Chapter  Three.  Finally,  in  principle,  the  policy  model  could  also  be 
used  as  an  allocation  tool,  replacing  the  current  VERA  system,  which  relies  essentially 
on  a  set  of  national  prices  adjusted  for  differences  in  labor  and  selected  non-labor 
costs. 

Case-Mix  Measures 

One  of  the  ways  that  VERA  seeks  to  ensure  that  resources  are  allocated  equitably  is  by 
adjusting  for  differences  in  the  health  status  of  patients  within  each  VISN.  As  de¬ 
scribed  in  Chapter  One,  VERA  currently  adjusts  for  case  mix  by  assigning  patients  to 
one  of  three  categories— Complex  Care,  Basic  Vested,  and  Basic  Non-Vested— ac¬ 
cording  to  their  level  of  health  care  use,  basing  capitation  rates  for  each  category  on 
the  expected  costs  of  the  care  for  patients  in  each  of  the  three  categories. 

Considerable  variability  exists  within  each  of  the  three  categories  with  respect  to  ac¬ 
tual  patient  costs.  For  example,  in  the  Complex  Care  group,  the  national  average  cost 
for  patients  in  the  Domiciliary  Patient  Class 1  (i,e.,  patients  receiving  domiciliary  care 
and  meeting  other  criteria  pertaining  to  long-term  care  utilization  in  the  current  fis¬ 
cal  year)  in  FY  2000  was  $24,810,  about  $17,000  less  than  the  $42,153  capitated  pay¬ 
ment  for  Complex  Care.  In  contrast,  the  average  cost  for  patients  in  the  Transplant 
Patient  Class  (i.e.,  patients  who  received  a  heart,  lung,  bone  marrow,  kidney,  or  liver 
transplant  in  a  VA  facility  within  the  past  three  fiscal  years)  was  $78,211,  about 
$36,000  more  than  the  capitated  payment  (General  Accounting  Office,  2002),  This 
variability  penalizes  networks  that,  through  no  fault  of  their  own,  have  proportion¬ 
ately  more  transplant  patients  and  rewards  those  that  have  proportionately  more 
domiciliary  patients. 

One  goal  of  our  study  was  to  determine  whether  VERA  adequately  adjusts  for  dif¬ 
ferences  in  case  mix  across  the  VISNs.  To  address  this  issue,  we  categorized  patients 
using  four  different  case-mix  systems.  We  then  estimated  four  patient-level  cost 
models  that  were  identical,  with  the  exception  of  the  case-mix  system  used  to  group 
patients: 

VERA-3:  the  original  three  VERA  categories. 

VERA-10:  a  case- mix  system  with  ten  VERA  categories. 

VERA-47:  a  case-mix  system  with  47  VERA  categories. 

VA  DCGs:  VA-modified  Diagnostic  Cost  Groups. 


domiciliary  care  is  a  type  of  care  that  amounts,  essentially,  to  temporary  lodging  for  ill  or  disabled  veter- 
ans  unable  to  be  cared  for  at  home. 
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We  selected  the  VERA-3  case-mix  adjustment  measure  because  the  VA  has  been  us¬ 
ing  it;  the  remaining  case-mix  measures  were  chosen  because  the  VA  has  been  con¬ 
sidering  using  them  and  because  the  data  needed  to  assess  their  potential  use  were 
readily  available.  In  preliminary  analyses,  we  also  considered  models  that  included 
Hierarchical  Condition  Categories  (HCCs),  Resource  Utilization  Group  II  scores,  and 
Global  Assessment  of  Functioning  scores.  However,  we  dropped  these  measures 
from  our  analysis  because  they  provided  little  improvement  in  explanatory  power. 
We  did  not  estimate  models  using  other  case-mix  adjusters,  such  as  Adjusted  Clinical 
Groups  (Weiner  et  al.,  1998)  and  Resource  Utilization  Group  III  scores  (Fries  et  al., 
1994),  because  the  data  needed  to  implement  them  were  not  readily  available. 

VERA  Patient  Categories.  The  VA  has  established  a  hierarchy  of  47  VERA  patient  cat¬ 
egories2  based  on  concepts  of  clinical  appropriateness,  policy  decisions,  and  treat¬ 
ment  resource  requirements.  Each  person  who  enters  the  VA  health  care  system  is 
assigned  to  one  of  the  47  VERA  patient  categories  based  on  the  care  he  or  she  re¬ 
ceives.  Assignment  to  patient  categories  is  based  upon  numerous  data  elements,  in¬ 
cluding  inpatient  and  outpatient  International  Classification  of  Diseases,  Ninth  Edi¬ 
tion,  Clinical  Modification  (ICD-9-CM)  diagnostic  codes,  ICD-9-CM  procedure 
codes,  Current  Procedural  Terminology  (CPT)  codes,  Resource  Utilization  Groups  II 
scores,  clinic  stop  numbers,  bed  specialty  codes,  and  laboratory  test  results  obtained 
from  patient  registries.  Patients  who  qualify  for  more  than  one  category  are  assigned 
to  the  highest  category  (in  terms  of  expected  resource  use)  for  which  they  qualify. 

The  VA  has  also  aggregated  the  47  patient  categories  into  10  broader  patient  cate¬ 
gories  and  then  further  combined  these  10  into  the  three  patient  case-mix  categories 
currently  in  use  within  VERA. 

As  we  noted  above,  three  of  our  patient-level  equations  incorporated  the  VERA-3, 
VERA- 10,  and  VERA-47  categories,  respectively,  to  control  for  the  effect  of  case  mix. 
Each  of  the  three  regression  equations  included  one  dichotomous  variable  for  each 
VERA  category  except  one,  which  served  as  the  reference  group  (for  example,  the 
model  that  used  VERA- 10  included  dichotomous  variables  for  nine  of  the  ten  patient 
categories.)  Appendix  B  shows  how  these  three  classification  systems  compare. 

VA  DCGs.  Our  fourth  patient-level  model  used  a  modification  of  the  DCG  system  to 
control  for  case  mix.  The  HCC/DCGs  system,  a  widely  used  case-mix  adjustment  ap¬ 
proach  developed  by  researchers  at  Boston  University,  uses  approximately  15,000 
ICD-9-CM  diagnosis  codes  to  classify  patients  into  545  clinically  homogeneous 
groups  called  DxGroups.  The  DxGroups  are  further  collapsed  into  clinically  homoge¬ 
neous  condition  categories  (CCs)  that  require  similar  resources.  To  avoid  double 
counting  within  a  disease  category,  a  hierarchy  is  established  based  on  disease 
severity,  so  that  patients  are  assigned  only  to  the  highest  ranked  CC  (the  HCC) 
among  sets  of  related  conditions.  For  example,  a  woman  diagnosed  with  both  breast 
cancer  and  secondary  metastasis  to  the  lung  would  be  assigned  to  the  metastatic 
cancer  HCC  but  not  to  the  breast  cancer  HCC.  The  number  of  times  the  ICD-9-CM 


2Since  the  VA  updates  the  list  periodically,  the  number  of  categories  at  any  given  point  in  time  may  be 
slightly  higher  or  lower  than  47. 
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code  is  recorded  throughout  the  year  and  the  site  of  treatment  {inpatient  versus  out- 
patient)  do  not  affect  assignment  (Ash  et  al„  2000;  Pope  et  al„  2000), 

The  VA  has  modified  HCC/DCGs  to  reflect  differences  between  the  veteran  popula¬ 
tion  and  the  privately  insured  population,  for  which  off-the-shelf  HCC/DCG  software 
is  intended.  Specifically,  the  VA  combined  30  HCCs  (those  that  are  very  uncommon 
in  the  VA  population  or  do  not  predict  significant  positive  costs)  into  one  category 
and  added  14  VERA  category  flags  for  special  disability  programs  (e.g.,  spinal  cord  in¬ 
jury,  traumatic  brain  injury,  and  serious  mental  illness).  The  VA  then  predicted  the 
costs  for  each  patient  from  the  HCC  model  and  assigned  patients  to  one  of  24  "VA 
DCG”  categories  based  on  their  predicted  costs  (VHA  Executive  Decision  Memo, 
2001).  In  our  DCG  patient-level  equation,  one  dichotomous  variable  was  included  for 
each  VA  DCG  except  the  highest-cost  VA  DCG,  which  served  as  the  reference  group. 


Predicting  Patients’  Costs 

As  indicated  above,  the  patient  and  facility  equations  were  used  to  generate  a  pre¬ 
dicted  annual  cost  for  each  VA  patient  in  a  given  year.  These  predicted  costs  repre¬ 
sent  our  best  estimate  of  what  each  patient’s  costs  would  be  after  controlling  for  the 
independent,  or  explanatory,  variables  included  in  the  patient  and  facility  regression 
equations.  Thus,  predicted  costs  were  determined  by  the  set  of  variables  included  in 
the  patient-  and  facility-level  regression  equations.  We  generated  the  predicted  pa¬ 
tient  costs  for  each  of  the  four  case-mix  measures  described  above  and  aggregated 
these  costs  to  the  VISN  level. 

DATA  SOURCES 

Our  analyses  relied  on  individual-,  facility-,  and  county-level  data.  The  individual- 
level  data  set  was  prepared  by  VHA’s  Allocation  Resource  Center  (ARC),  using  a  set  of 
specifications  supplied  to  the  VA  by  RAND  staff.  The  ARC  data  set  contains  informa¬ 
tion  on  the  annual  costs  of  treating  patients  at  each  VA  facility,  along  with  a  host  of 
socioeconomic,  eligibility,  cost,  and  health  status  variables.  The  cost  measure  in¬ 
cluded  in  the  data  set  was  taken  from  the  VA’s  “Cost  Distribution  Report”  and  is 
based  on  individuals’  VA  health  care  use.  The  ARC  assigns  costs  to  patients  according 
to  the  methodology  described  in  its  “Patient  Costing  Manual”  (VA  Allocation  Re¬ 
source  Center,  2000) . 

In  addition,  the  patient-level  file  contains  information  on  individual  Medicare 
“reliance,”  state-level  Medicaid  generosity,  and  county-level  health  care  resources. 
Patient-level  data  on  annual  Medicare  expenditures  for  users  of  the  VA  health  system 
(which  we  refer  to  as  “Medicare  reliance”)  were  available  to  RAND  through  agree¬ 
ments  with  the  Centers  for  Medicare  &  Medicaid  Services  (CMS)  and  the  VA’s  Man¬ 
agement  Science  Group  (MSG). 

Individual-level  data  on  Medicaid  expenditures  for  patients  in  the  VA  health  care  sys¬ 
tem  are  not  readily  available.  As  a  substitute,  we  created  state-level  measures  of 
Medicaid  generosity  using  data  on  state-level  Medicaid  expenditures  and  the  num¬ 
ber  of  poor  adults  in  each  state.  The  data  on  Medicaid  expenditures  came  from  the 
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Health  Care  Financing  Administration  (HCFA)-2082  reports  (now  collected  as  part  of 
the  Medicaid  Statistical  Information  System,  or  MSIS).  The  data  on  the  number  of 
poor  adults  in  a  state  were  taken  from  the  Kaiser  Family  Foundation  web  site 
(www.kff.org),  which  are  based  on  estimates  from  the  Census  Bureau’s  Current 
Population  Survey. 

Information  on  the  local  (i.e.,  county-level)  supply  of  physicians  and  hospital  beds 
was  obtained  from  the  Area  Resource  File  (ARF).  The  ARF  data  are  produced  annu¬ 
ally  by  Quality  Resource  Systems,  Inc.,  under  contract  to  the  Health  Resources  and 
Services  Administration. 

The  majority  of  the  data  for  the  facility-level  equations  came  from  either  the  ARC  or 
VA  headquarters.  Again,  these  files  were  constructed  based  on  a  set  of  specifications 
that  RAND  submitted  to  the  VA.  The  facility-level  file  contains  data  on  each  facility’s 
structural  characteristics,  costs,  and  staffing  levels.  We  supplemented  these  data  with 
information  on  state-level  energy  prices  from  the  Department  of  Energy’s  State  En¬ 
ergy  Price  Report  and  information  on  the  rural  or  urban  status  of  the  location  of  the 
parent  VA  facility  from  the  ARF. 

We  requested  and  received  both  individual  and  facility  data  for  FY  1998  through 
2001.  However,  because  HCCs  and  VA  DCGs  were  not  available  for  2001,  we  limited 
our  analysis  to  data  from  the  earlier  fiscal  years.  Moreover,  after  testing  the  stability 
of  the  estimates  over  time,  we  chose  to  limit  our  analysis  further  to  a  single  year  of 
data.  As  such,  the  results  presented  in  Chapter  Three  of  this  report  are  based  on  data 
from  FY  2000,  the  most  recent  year  for  which  data  were  available  on  all  patient-level 
variables. 

Because  some  veterans  received  care  at  more  than  one  facility,  we  aggregated  each 
veteran’s  costs  across  facilities  to  obtain  one  observation  per  person.  Each  facility  in 
which  the  veteran  received  care  in  that  year  was  assigned  a  weight  in  the  analysis 
equal  to  the  proportion  of  the  total  cost  of  the  care  they  received  at  that  facility. 

DEPENDENT  AND  EXPLANATORY  VARIABLES 

In  this  section,  we  describe  the  dependent  and  explanatory  variables  that  we  used  in 
the  patient-  and  facility-level  regression  equations.  As  indicated  previously,  the  same 
dependent  variables  were  used  in  the  fully  specified  and  policy  models.  However,  the 
fully  specified  model  contained  a  larger  set  of  explanatory  variables  than  did  the 
policy  model. 

Dependent  Variables 

The  main  focus  of  our  analysis  was  on  explaining  how  patient  and  facility  character¬ 
istics  affect  the  costs  of  providing  health  care  to  veterans.  Consequently,  the  depen¬ 
dent  variable  used  in  our  patient-level  cost  equation  was  the  VA’s  annual  cost  of 
providing  health  care  to  the  individual.  The  costs  included  all  medical  care  costs 
(inpatient,  outpatient,  and  long-term  care),  as  well  as  education  and  research  sup¬ 
port  costs,  resident  salaries,  equipment  costs,  and  NRM  costs. 
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The  dependent  variable  for  the  facility-level  equations  came  from  the  independent 
variables  in  the  patient-level  cost  equations  that  served  as  indicators  for  the  143  ma¬ 
jor  facilities— generally,  acute  care  hospitals— in  the  VA  health  care  system,3-4  By  in¬ 
cluding  these  facility  indicator  variables  in  the  patient-level  regression  equation,  we 
were  able  to  estimate  the  effect  of  being  treated  in  a  particular  institution  on  each 
patient’s  costs.  These  facility-specific  cost  shifts  provide  information  on  the  variation 
in  costs  across  facilities  if  characteristics  of  the  patients  treated  are  held  constant. 
These  estimated  cost  shifts  served  as  the  dependent  variable  in  the  facility-level  re¬ 
gression  equations.  More  precisely,  the  facility-level  equation  was  used  to  under¬ 
stand  the  degree  to  which  the  cost  shifts  attributable  to  facility  differences  can  be 
explained  systematically  by  the  facility  characteristics  detailed  below. 

We  note  one  issue  that  maybe  important  for  interpretation.  To  estimate  the  cost  of 
medical  care  at  the  patient  level,  ARC  begins  with  the  total  dollars  per  budget  unit 
(e.g.,  total  dollars  in  a  Cost  Distribution  Report  account)  and  then  divides  that 
amount  by  patient  utilization  within  that  account  (e.g.,  number  of  inpatient  days)  to 
arrive  at  an  estimate  of  the  cost  per  unit  of  utilization  (e.g,,  cost  per  day  of  hospital¬ 
ization)  (VA  Allocation  Resource  Center,  2000),  Each  patient’s  utilization  is  then 
tabulated  and  assigned  costs  so  that  patient-level  costs  can  be  estimated.  This 
method  ensures  that  the  dollar  cost  of  the  relevant  VA  unit  equals  the  ARC-estimated 
costs  of  utilization  within  that  unit.  However,  the  budget  of  a  VA  unit  is  not 
necessarily  identical  to  the  economic  costs  of  producing  the  medical  care  products 
and  services  that  were  used  by  VA  patients  within  that  unit.  As  a  result,  our 
dependent  variable  can  be  thought  of  most  appropriately  as  being  derived  from 
relative  value  weights  for  the  underlying  health  care  used  by  VA  patients,  rather  than 
as  estimates  of  the  absolute  economic  cost  of  production. 

Explanatory  Variables 

Table  2.1  (previously  shown)  lists  the  explanatory  variables  used  in  both  the  patient- 
and  facility-level  regression  equations.  The  table  also  shows  which  variables  are  in¬ 
cluded  in  the  fully  specified  and  policy  models.  At  the  outset,  we  included  17  cate¬ 
gories  of  variables  in  the  fully  specified  patient-level  equation  and  22  categories  in 
the  hilly  specified  facility-level  equation.  After  we  deleted  variables  that  failed  one  or 
more  of  the  criteria  for  inclusion  in  the  policy  model,  11  variable  categories  remained 
in  the  patient-level  regression  model,  and  9  remained  in  facility-level  regressions. 

It  is  important  to  note,  as  indicated  previously,  that  we  assessed  the  potential  effects 
of  various  case-mix  measures  across  facilities  by  running  the  fully  specified  and  pol¬ 
icy  models  using  four  different  case-mix  measures.  However,  these  case-mix  mea- 


q 

Our  count  of  the  number  of  VA  facilities  reflects  a  wave  of  recent  management  consolidations.  The  VA 
health  care  system  contains  more  than  143  major  physical  structures,  but  these  structures  are  organized 
into  only  143  management  units.  In  addition  to  the  143  facilities,  the  VA  has  over  450  outpatient  clinics. 
However,  each  clinic  reports  through  a  major  facility  that  is  ultimately  responsible  for  how  each  patienf  s 
care  is  managed, 

^Technically,  indicator  variables  for  only  142  facilities  were  included  in  the  equation  because  one  facility 
served  as  the  reference  category. 
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sures  were  not  included  in  the  facility-level  regression  equations;  rather,  they  were 
included  in  the  individual-level  equations,  which,  in  turn,  produced  the  facility- 
specific  cost  shifts  that  the  facility  equations  attempt  to  explain. 

Description  of  Selected  Variables  in  the  Regression  Equations 

Many  of  the  variables  included  in  the  patient-  and  facility-level  regressions  are 
straightforward  and  do  not  warrant  discussion  (e.g.,  age,  race/ethnicity,  sex).  How¬ 
ever,  some  of  the  variables  require  more-detailed  descriptions. 

Patient-Level  Equation.  The  patient-level  equation  contains  two  measures  of 
county-level  health  care  resources:  hospital  beds  and  physicians  per  capita.  These 
measures  were  taken  from  the  ARF  and  were  matched  to  individual  veterans  based 
on  their  home  zip  code.  Similarly,  the  measures  of  distance  to  the  facility  at  which 
the  individual  was  treated  and  to  the  closest  CBOC  were  calculated  using  the  home 
zip  code  of  the  individual  and  the  zip  code  of  the  facility  or  CBOC.5  We  used  these 
variables  to  explore  whether  the  availability  of  other  health  care  resources  in  the 
county  in  which  the  veteran  resides  and  the  distance  the  veteran  must  travel  to  re¬ 
ceive  VHA  services  affect  the  amount  of  care  the  veteran  obtains  from  VHA  facilities. 

Medicare  reliance  was  measured  as  the  percentage  of  total  health  care  costs 
(Medicare  payments,  including  beneficiary  cost-sharing  amounts,  plus  VA  costs)  that 
is  covered  by  Medicare.  A  person  is  said  to  be  more  reliant  on  Medicare  as  this  per¬ 
centage  increases.  In  addition,  in  the  fully  specified  model,  the  patient-level  equation 
includes  two  measures  of  state  Medicaid  generosity.  To  obtain  measures  of  generos¬ 
ity  that  are  relevant  for  the  VA  population,  we  first  created  a  general  measure  that  is 
based  on  state-level  Medicaid  expenditures  on  recipients  who  are  eligible  for  cover¬ 
age  because  they  are  elderly,  blind,  or  disabled.  To  incorporate  information  about  a 
state’s  breadth  of  coverage,  we  scaled  the  expenditures  by  the  number  of  poor  adults 
(age  18  and  over)  in  the  state.  The  resulting  measure  (expenditures  per  poor  adult) 
incorporates  both  aspects  of  program  generosity:  spending  and  eligibility.  The  sec¬ 
ond  measure  of  Medicaid  generosity  has  the  same  basic  characteristics  but  focuses 
specifically  on  long-term  care.  In  this  case,  the  measure  was  calculated  as  state-level 
Medicaid  expenditures  on  long-term  care  for  each  poor  elderly  adult  (age  65  and 
over). 

The  facility  variables  in  the  patient-level  regression  indicate  the  facilities  where  an 
individual  was  treated.  The  facility  indicators  take  values  between  zero  and  one  and 
measure  the  percentage  of  an  individual’s  total  annual  VA  costs  that  were  incurred  at 
each  facility.  Approximately  80  percent  of  veterans  in  the  data  set  were  seen  at  only 
one  facility  during  the  year.  For  these  individuals,  the  indicator  variable  for  the  facil¬ 
ity  where  they  received  treatment  had  a  value  of  one,  and  all  other  facility  indicators 
were  zero.  Similarly,  veterans  who  were  treated  at  multiple  locations  had  multiple 
facility  variables  (the  number  coinciding  with  the  number  of  facilities  at  which  they 


5The  distance  is  calculated  from  the  center  of  the  home  zip  code  to  the  center  of  the  facility’s  zip  code.  The 
precise  methodology  used  to  calculate  these  distances  came  from  Meridian  World  Data  and  is  described 
on  its  web  site  (www.meridianworlddata.com/HTML9/distance-calculate-2.asp). 
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were  treated),  each  taking  values  greater  than  zero  and  less  than  one.  Since  the  value 
of  the  facility  variables  for  an  individual  is  based  on  the  share  of  total  costs  incurred 
at  each  facility,  the  sum  across  all  these  variables  for  an  individual  will  equal  one.6 

Facility-Level  Equation.  In  the  facility-level  regression  equations,  the  VA  labor  index 
is  a  VISN-level  variable  generated  by  the  VA  to  measure  the  difference  in  wages 
across  geographic  areas.  The  VA  labor  index  is  used  to  adjust  allocations  in  the  cur¬ 
rent  system. 

The  facility-level  equation  also  includes  a  measure  of  the  average  physical  condition 
of  the  buildings  at  the  facility.  It  is  measured  on  a  scale  of  1  to  5,  with  higher  scores 
indicating  better  physical  condition.  These  data  were  taken  from  the  VA's  “Capital 
Asset  Baseline  Assessment.” 

Also  included  in  the  facility-level  equation  are  several  variables  aimed  at  measuring 
medical  education  and  research  activity  related  to  academic  affiliations,  based  on  the 
findings  from  our  review  of  the  literature  (see  Phase  I  report,  Wasserman  et  al„  2001). 
Education  costs  can  be  measured  in  a  number  of  ways.  To  look  at  direct  costs,  one 
could  use  a  categorical  variable  for  the  number  of  residents  per  facility  to  test 
whether  costs  might  vary  by  residency  program  size.  To  assess  the  impact  of  teaching 
on  the  provision  of  patient  care  services  by  teaching  physicians,  one  could  construct 
a  variable  based  on  the  ratio  of  residents  to  physicians  per  facility.  This  variable 
would  measure  the  intensity  of  physician  involvement  in  teaching  activities  (that  is, 
the  higher  the  resident  to  physician  ratio  (or  the  more  residents  per  physician),  the 
more  involved  physicians  are  in  teaching  activities)  and  would  account  for  the  net 
impact  of  residents  on  physician  productivity.  While  teaching  activities  reduce  the 
time  teaching  physicians  can  devote  to  patient  care  activities,  residents  also  provide 
patient  care.  When  we  tested  these  two  different  measures  of  medical  education 
programs,  we  found  that  the  intensity  measure  had  more  explanatory  power.  Thus, 
we  selected  that  variable  for  inclusion  in  the  regression  equations.  Finally,  we  con¬ 
structed  two  variables  to  measure  research  intensity.  One  measured  total  research 
costs  per  1,000  unique  patients;  the  other  was  expressed  as  the  percentage  of  funded 
research  that  took  place  at  each  facility. 

DATA  CLEANING  AND  IMPUTATION 

In  this  section,  we  describe  the  steps  we  took  to  clean  and  prepare  the  data  for  analy¬ 
sis. 

Individual  Data 

In  general,  the  data  that  were  obtained  for  the  patient-level  analysis  were  complete, 
clean,  and  deemed  reliable.  However,  for  some  variables,  missing  data  were  a  prob¬ 
lem.  When  possible,  we  used  information  from  other  years  or  other  observations  on 


®The  facility  variables  incorporated  are  very  similar  to  the  prorated  patient  (or  PRP)  calculations  that  the 
VA  currently  uses  in  its  methodology  for  counting  workload. 
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the  same  person  within  the  same  year  to  logically  impute  values  for  the  missing  vari¬ 
ables.  This  method  was  used  in  cases  where  the  variable  value  for  an  individual 
would  be  unlikely  to  change  over  time  (e.g.,  sex  and  race)  or  would  change  in  a  pre¬ 
dictable  fashion  (e.g.,  age).7  In  cases  where  we  were  unable  to  logically  impute  a 
value  for  the  variable,  it  was  coded  as  missing.  In  the  patient-level  regressions,  all 
variables  were  entered  into  the  equation  categorically  rather  than  as  continuous 
variables.8  This  methodology  allows  the  missing  values  to  be  coded  as  such  and  to  be 
included  in  the  analysis. 

Data  on  individual-level  Medicare  expenditures  were  needed  to  generate  the  mea¬ 
sure  of  Medicare  reliance  used  in  the  patient-level  equation.  Unfortunately,  expendi¬ 
ture  information  is  not  available  for  individuals  who  are  enrolled  in  Medicare 
managed-care  HMO  (Medicare+Choice)  plans.  However,  for  such  individuals,  the 
data  do  indicate  the  number  of  months  the  individual  was  enrolled.  We  used  this 
information,  as  well  as  information  on  the  VA  facility  (or  facilities)  where  the  person 
was  treated,  to  impute  a  Medicare  expenditure  for  people  in  Medicare+Choice 
plans.9  A  timing  issue  also  arises  in  the  calculation  of  Medicare  reliance.  The  most 
recent  Medicare  expenditure  data  that  were  available  to  us  were  from  FY  1999.  As 
such,  the  FY  1999  data  on  Medicare  expenditures  (including  the  imputed  values  for 
the  HMO  enrollees)  were  brought  forward  to  use  in  our  cost  equations  for  FY  2000. 10 
We  inflated  the  FY  1999  Medicare  expenditures  into  2000  dollars  using  the  Medical 
Care  Consumer  Price  Index  (CPI)  to  make  them  comparable  with  the  VA  cost  data.  In 
addition,  we  imputed  Medicare  expenditures  for  those  individuals  who  are  Medicare 
eligible  (age  65  and  over),  but  for  whom  we  have  no  Medicare  expenditure  data  in  FY 
1999. 11  This  group  consisted  primarily  of  individuals  who  became  Medicare  eligible 
during  FY  2000.  Because  we  did  not  have  any  information  on  the  number  of  months 
the  newly  eligible  were  enrolled,  we  imputed  six  months  of  Medicare  costs  for  this 
group. 


7For  example,  if  information  on  sex  was  missing  for  an  individual  in  the  FY  2000  data,  we  looked  at  data 
for  FY  1998,  FY  1999,  and  FY  2001  to  see  if  sex  was  reported  in  another  year.  If  data  for  another  year  had  in¬ 
formation  on  the  individual's  sex,  then  we  assigned  that  information  to  the  FY  2000  observation.  This  sort 
of  logical  imputation  is  particularly  useful  for  variables  such  as  sex  that  we  would  not  expect  to  change 
over  time. 

8For  example,  instead  of  entering  an  individual’s  age  into  the  model  directly,  we  generated  a  set  of  indica¬ 
tor  variables  representing  different  age  groups  (e.g.,  less  than  25  years  of  age,  25-34,  35-44,  etc.).  These 
indicator  variables  take  the  value  of  1  if  the  individual  falls  into  that  age  category  and  0  otherwise.  Each 
person  will  fall  into  only  one  age  category.  When  entering  the  variables  in  this  fashion,  we  can  include  an 
additional  category  for  those  individuals  for  whom  the  age  variable  is  missing. 

9The  imputation  procedure  assigns  the  facility-specific  average  fee-for-service  Medicare  expenditure  to 
individuals  treated  at  that  VA  facility  and  who  were  enrolled  in  Medicare  HMOs.  The  average  is  scaled  to 
reflect  the  number  of  months  the  individual  was  enrolled  in  the  HMO. 

19In  doing  so,  we  have  implicitly  assumed  that  Medicare  reliance  is  stable  over  time,  at  least  in  the  short 
run. 

^For  these  imputations,  facility-specific  average  expenditures  (based  on  fee-for-service  clients)  were  as¬ 
signed  to  individuals  for  whom  no  FY  1999  Medicare  information  exists. 
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Facility  Data 

The  data  that  were  obtained  to  estimate  the  facility-level  regression  equations  came 
from  a  wide  array  of  sources  within  the  VA.  While  individual  data  elements  were  rel¬ 
atively  clean  and  complete,  combining  the  data  elements  was  difficult.  The  problem 
stems  primarily  from  recent  management  consolidations,  which  led  to  facility  infor¬ 
mation  being  reported  at  different  levels  in  different  systems.  For  example,  much  of 
the  information  on  facility  infrastructure  was  measured  in  FY  2001  and  reflected  the 
consolidation  of  facilities.  However,  the  data  on  costs  and  staffing  patterns  still  in¬ 
clude  information  for  individual  facilities  that  have  since  been  consolidated.12 
Moreover,  the  patient-level  data  show  people  being  treated  in  these  facilities.  As 
such,  we  spent  a  great  deal  of  time  going  through  the  facility  data  and  aggregating 
them  (or  disaggregating  them  in  some  cases)  to  generate  data  for  a  consistent  set  of 
facilities.  In  cases  where  facilities  were  missing  some  data  elements,  we  assigned  the 
median  value  for  that  variable  across  all  facilities. 

STATISTICAL  TECHNIQUES 

The  overall  goal  of  the  analyses  was  to  evaluate  the  potential  impact  on  health  care 
costs  of  various  patient-  and  facility-level  characteristics.  To  this  end,  we  imple¬ 
mented  a  two-step  regression  procedure.  The  first  step  in  our  analysis  was  to  esti¬ 
mate  a  patient-level  multivariate  equation  of  annual  VA  health  care  costs: 

Cf  =  X'^  +H-P2+  A'^  +  L'^ + Wfi + et  (1) 

where 

Q  is  equal  to  the  total  annual  costs  for  veteran  i; 

X{  is  a  vector  of  sociodemographic  variables  for  veteran  i; 

H{  Is  a  vector  of  health  status  (or  case  mix)  variables  for  veteran  i; 

Ai  is  a  vector  of  availability  of  local  health  care  resources  (that  is,  physicians  and 
hospital  beds)  for  veteran  i; 

Lt  is  a  vector  of  geographic  location  variables  for  veteran  i; 

Wi  is  a  vector  of  VA  facility  variables  indicating  the  percentage  of  veteran  i’s  an¬ 
nual  costs  that  were  incurred  at  each  facility; 

£i  is  an  error  term  that  is  independently  and  identically  distributed  (i.i.d.)  (0,s2); 
and 

Pi  -  P4  and  0  are  parameters  to  be  estimated. 

In  general,  annual  health  care  costs  have  a  very  skewed  distribution  (i.e,,  a  large 
number  of  patients  with  low  costs  and  a  long  right  tail  representing  a  small  number 


12 

In  most  cases,  the  consolidation  reflects  only  a  change  in  management  organization  and  does  not  indi¬ 
cate  that  the  consolidated  facility  has  been  closed. 
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of  patients  with  very  high  costs),  and  the  VA  data  are  no  exception.  When  this  skew¬ 
ness  occurs,  standard  linear  regression  using  the  dollar  value  of  annual  costs  as  the 
dependent  variable  may  not  fit  the  data  very  well.  As  an  alternative,  researchers  often 
use  alternative  specifications  such  as  ordinary  least  squares  (OLS)  regression  with  a 
log  or  square  root  transformation  of  the  dependent  variable  or  gamma  regression 
with  a  log  link  (Manning  and  Mullahy,  2001). 

For  the  present  analyses,  however,  we  have  chosen  to  use  standard,  OLS  regression 
models,  in  the  interests  of  simplicity,  transparency,  and  consistency.13  One  of  the 
goals  of  the  VERA  system  is  for  the  allocation  framework  to  be  simple  and  pre¬ 
dictable.  We  have  developed  our  analytic  strategy  with  this  goal  in  mind.  Models  with 
log  or  square  root  transformations,  and  gamma  regressions,  are  more  complicated 
than  the  linear  model,  and  the  results  from  these  specifications  are  more  difficult  to 
interpret  directly.  Moreover,  the  linear  specification  is  used  in  much  of  the  existing 
literature  on  risk  adjustment.  This  consistency  with  the  previous  literature  is  desir¬ 
able  because  it  provides  the  context  for  the  interpretation  of  our  results. 

The  parameter  estimates  associated  with  the  facility  indicator  variables  in  the  pa¬ 
tient-level  regression  equations  reflected  the  cost  associated  with  being  treated  at  a 
particular  facility  after  controlling  for  all  observable  individual  characteristics.  These 
estimated  facility  cost  shifts  set  up  the  second  step  in  our  empirical  analysis.  In  this 
step,  we  sought  to  explain  the  variation  in  these  facility  cost  shifts  using  facility-level 
characteristics.  In  these  regression  equations,  the  estimated  coefficient  of  a  particu¬ 
lar  characteristic  measures  its  association,  on  average,  with  a  shift  in  annual  costs. 
This  equation  has  the  following  general  form: 

9;  =  L'jS  i  +  S'jS2  +  PjS3  +  IjS4  +  Mj85  +  R'j56  +  E'jd7  +  Vj  (2) 


where 

Oj  are  the  estimated  facility-specific  average  shifts  in  annual  costs,  based  on  the 
results  of  the  patient-level  equation; 

Lj  is  a  vector  of  geographic  location-related  measures  for  facility  /; 

Sj  is  a  vector  of  medical  school  affiliation  measures  for  facility  j] 

Pj  is  a  vector  of  labor  and  non-labor  prices  or  costs  for  facility  j; 

lj  is  a  vector  of  measures  of  the  physical  plant/infrastructure  for  facility  j; 


13We  recognize  that  a  trade-off  may  exist  between  transparency/simplicity  and  selecting  the  functional 
form  for  the  regression  equations  that  provides  the  best  “fit.”  However,  a  paper  by  Wagner,  Chen,  and 
Barnett  (forthcoming)  supports  our  choice  to  use  the  linear  model.  Using  data  on  veterans  65  and  over, 
they  found  that  while  the  log  transform  helped  reduce  the  appearance  of  skewness,  the  OLS  model  consis¬ 
tently  performed  better  than  models  with  logged  cost-adjusted  charges  as  the  dependent  variable.  They 
found,  for  instance,  that  when  they  compared  the  OLS  and  semi-log  models,  the  OLS  model  had  substan¬ 
tially  lower  absolute  mean  error.  Citing  an  article  by  Lipscomb  et  al.,  1998,  they  argued  that  the  ability  to 
predict  costs  should  be  the  primary  concern  when  choosing  the  appropriate  statistical  model.  This  argu¬ 
ment  is  particularly  relevant  given  one  of  the  main  objectives  of  our  study,  that  is,  to  aggregate  predicted 
costs  and  assess  how  VISN  allocations  change. 
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Mj  is  a  vector  of  consolidation-related  measures  for  facility  ;; 

Rj  is  a  vector  of  research-  and  education-related  measures  for  facility;'; 

Ej  is  a  vector  of  efficiency-related  measures  for  facility 

Vj  is  an  error  term  that  is  i.i.d.  (0,s2);  and 

<5j  -S7  are  parameters  to  be  estimated. 

We  also  estimated  the  facility-level  equations  using  OLS  regression. 

The  first  and  second  stages  of  the  estimation  were  linked.  The  facility  cost  shifts  that 
serve  as  the  dependent  variable  in  the  second  stage  equation  were  estimated  in  the 
patient-level  equation.  As  a  result,  a  separate  set  of  facility  cost  shifts  was  estimated 
for  each  specification  of  the  patient-level  regression,  and  thus,  a  separate  set  of 
facility-level  results  is  generated.  Therefore,  changes  in  the  specification  of 
individual-level  equations  could  lead  to  changes  in  the  estimates  of  the  impact  of 
facility-level  characteristics  on  the  facility  cost  shifts,  even  if  the  specification  of  the 
facility-level  equation  does  not  change.  For  example,  the  estimated  impact  of 
academic  affiliations  in  the  second  stage  could  vary  depending  on  the  specific  set  of 
health  status  measures  used  in  the  first  stage. 

The  estimates  from  the  regression  equations  identify  the  factors,  both  patient-  and 
facility-level,  that  have  a  significant  impact  on  costs.  However,  these  estimates  do  not 
directly  address  the  question  of  how  VISN  allocations  would  be  changed  if  these  vari¬ 
ables  were  considered  in  VERA.  To  address  this  question,  we  used  the  regression  es¬ 
timates  to  simulate  VERA  allocations  to  VISNs  under  various  scenarios. 

The  first  step  in  the  simulation  process  was  to  generate  predicted  annual  costs  at  the 
patient  level.  To  do  this,  we  worked  backwards  through  the  estimation  process  and 
started  with  the  facility-level  regression,  where  the  estimated  coefficients  were  used 
to  predict  facility  cost  shifts.  The  predicted  cost  shifts  were  then  used  in  combination 
with  the  patient-level  parameter  coefficient  estimates  to  generate  predicted  annual 
costs  for  each  individual  veteran.  The  empirical  implementation  of  this  process  is  il¬ 
lustrated  in  Equations  3  and  4.  Patient-level  annual  predicted  costs  are  given  by  the 
following 


Cf  =  X'ip1+H'ip2+A03+I4pi+WlXe)  (3) 

where  the  symbol  “A”  represents  an  estimated  coefficient  and  (0)  is  a  vector  of  pre¬ 
dicted  facility  cost  shifts  determined  by  the  following  equation. 

{9)j  =  L'8,  +Sj82  +PjS3  +  I'j84  +M}4  +R'j86 +E)87  (4) 

The  predictions  are  based  only  on  the  variables  included  in  the  equation.  Thus,  un¬ 
observed  factors  such  as  efficiency  and  quality  of  care  are  not  directly  taken  into  ac¬ 
count.  The  same  is  true  for  predictions  based  on  the  policy  model,  where  some  vari¬ 
ables  are  excluded  based  on  the  criteria  that  were  outlined  previously.  In  this  case, 
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the  predicted  costs  generated  from  the  policy  model  directly  take  into  account  only 
those  factors  that  are  consistent  with  the  VA’s  mission  and  current  policy.14 

The  second  step  in  the  simulation  process  involved  aggregating  the  predicted  pa¬ 
tient-level  costs  to  the  VISN  level.  Because  some  veterans  incur  costs  in  multiple 
VISNs  during  the  year,  we  broke  out  each  individual’s  annual  predicted  cost  across 
facilities  based  on  the  share  of  actual  costs  that  were  incurred  by  that  individual  at 
each  facility.  This  allowed  predicted  costs  to  be  aggregated  to  the  facility  and  VISN 
levels.  The  VISN -level  aggregate  can  be  interpreted  as  an  estimate  of  the  costs  the 
VISN  would  be  expected  to  incur  based  on  the  characteristics  of  the  individuals  the 
VISN  treats  and  the  characteristics  of  the  facilities. 

The  VISN -level  predicted  costs  could  then  be  used  to  generate  a  simulated  allocation 
for  any  lump-sum  appropriation.  To  do  this,  we  used  the  VISN-level  predicted  costs 
to  calculate  the  proportion  of  total  predicted  costs  incurred  by  each  VISN.  The  share 
estimates  can  then  be  applied  to  any  given  appropriation  to  derive  the  associated 
VISN-level  VERA  allocations.  The  calculation  of  the  simulated  allocation  for  a  par¬ 
ticular  VISN  is  illustrated  in  Equation  5. 

Allocation  for  VISNi  =  ^redicte-d_ Cost  for  VISN|  *  (Appropriation)  (5) 

jr  Predicted  Cost  for  VISN, 

f=i 

To  interpret  the  simulation  results,  it  is  useful  to  have  a  basis  of  comparison,  or 
benchmark  allocation,  against  which  each  simulation  can  be  judged.  The  actual  FY 
2002  allocation  is  perhaps  the  most  obvious  benchmark.  However,  the  comparison 
between  the  simulated  allocations  and  the  actual  FY  2002  allocations  confounds  two 
different  effects:  (1)  the  difference  in  methodology  (regression  versus  workload 
counts  and  national  prices)  for  determining  the  allocations  and  (2)  the  difference  in 
the  patient-  and  facility-level  characteristics  that  are  included  in  the  models.  In  an 
effort  to  separate  out  these  two  effects,  we  made  three  different  comparisons.  First, 
we  developed  a  ‘‘base  case”  regression  equation  that  includes  only  variables  that  are 
currently  considered  in  the  VERA  methodology:  the  three  VERA  patient  categories, 
the  labor  index,  research  costs,  and  education  costs.  The  results  from  these  regres¬ 
sions  were  then  used  to  simulate  a  base  case  allocation  for  each  VISN.  Because  the 
base  case  model  includes  only  variables  that  are  used  in  the  current  VERA  system, 
the  comparison  between  the  base  case  and  actual  FY  2002  allocations  isolates  the  dif¬ 
ference  that  is  due  to  the  methodology  used. 

The  second  type  of  comparison  we  made  was  between  the  simulated  base  case  allo¬ 
cations  and  the  simulated  VERA-3  policy  model  allocations.  These  comparisons 


14However,  if  variables  that  are  omitted  from  the  regression  are  correlated  with  both  the  dependent  vari¬ 
able  and  one  or  more  of  the  included  covariates,  the  estimated  coefficients  for  the  included  covariates  will 
be  biased.  In  other  words,  the  coefficient  estimates  will  pick  up  some  of  the  effects  of  the  excluded  vari¬ 
ables.  As  such,  the  policy  model  may  indirectly  take  into  account  some  characteristics  not  included  in  the 
model. 
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show  the  impact  of  the  additional  patient  and  facility  variables  that  we  controlled  for 
in  our  regression  equations,  using  the  same  ease-mix  variables. 

The  third  set  of  comparisons  was  designed  to  isolate  the  effect  of  the  alternative  case- 
mix  measures  on  VISN-allocations.  Here  we  compared  the  VERA-3  policy  model 
simulations  to  those  based  on  the  VERA- 10,  VERA-47,  and  VA  DCG  case-mix  specifi¬ 
cations.  Since  the  case-mix  measure  that  is  used  represents  the  only  difference 
among  these  models,  the  results  of  these  comparisons  will  illustrate  the  effect  of  the 
alternative  case-mix  measures  on  VISN  allocations. 

SENSITIVITY  ANALYSES 

In  addition  to  using  the  four  case-mix  measures  described  above,  we  conducted  a 
number  of  analyses  to  determine  how  sensitive  our  findings  were  to  alternative  data 
and  model  specifications. 

First,  while  our  analysis  relied  largely  on  patient-level  data  from  the  year  2000,  we 
also  estimated  the  patient-level  equations  using  data  from  1999, 

Second,  we  used  alternative  measures  of  each  patient's  total  annual  treatment  costs 
as  the  dependent  variable  in  the  patient-level  regression  equations.  As  indicated 
previously,  the  person-level  cost  data  used  in  the  primary  analysis  came  from  the 
ARC,  However,  the  VA  has  recently  decided  to  rely  on  its  Decision  Support  System 
(DSS)  database  for  budgetary  and  management  purposes.  Because  significant  differ¬ 
ences  exist  in  the  ways  in  which  ARC  and  DSS  estimate  patients'  costs,  we  tested 
whether  our  regression  and  simulation  results  would  be  sensitive  to  these  cost  allo¬ 
cation  differences.15  We  further  tested  the  sensitivity  of  our  results  to  changes  in  the 
ways  in  which  costs  are  allocated  to  patients  by  using  patient-level  cost  data  pro¬ 
vided  by  the  VA’s  Health  Economics  Resource  Center  (HERC).16  In  conducting  the 


5ARC  estimates  patient-level  annual  costs  from  data  in  the  Cost  Distribution  Report  (CDR),  Outpatient 
Clinic  File  (OPC),  Patient  Treatment  File  (PTF),  and  other  sources.  A  limitation  of  the  ARC  methodology  is 
that  it  does  not  estimate  the  cost  of  individual  health  care  encounters.  Per  diem  inpatient  costs,  for  exam¬ 
ple,  are  estimated  based  on  the  total  dollars  per  CDR  account  divided  by  the  total  bed  days  of  care  for  each 
bed  service  (VA  Allocation  Resource  Center,  2000);  the  total  per  diem  costs  for  a  particular  veteran  over  the 
course  of  a  fiscal  year  are  estimated  by  summing  up  the  per  diem  costs  from  different  bed  services.  As  Bar¬ 
nett  (under  review)  notes,  this  approach  assumes  "that  the  cost  of  medical  surgical  days  is  proportional  to 
the  length  of  stay;  information  on  the  relative  cost  associated  with  [each]  DRG  [Diagnosis  Related  Group] 
is  not  employed.” 

ARC  allocates  trainee,  education,  research  support,  and  other  indirect  costs  to  patients  "on  a  per  diem  ba¬ 
sis  for  inpatient-related  accounts  and  on  a  cost  per  Clinic  Stop  basis  for  outpatient-related  accounts”  (VA 
Allocation  Resource  Center,  2000) . 

1C 

In  contrast  to  ARC,  HERC  estimates  the  cost  of  each  health  care  encounter,  then  sums  them  up  to  obtain 
an  estimate  of  the  cost  of  each  patient  in  each  fiscal  year.  As  summarized  by  Barnett  (under  review), 

The  cost  of  acute  medical  and  surgical  care  was  estimated  using  measures  of  relative 
value  estimated  from  a  cost-function  created  from  Veterans'  stays  in  Medicare  hospi¬ 
tals  (Wagner  et  aL,  2002  [under  review]).  The  cost  of  long-term  care  was  based  on  es¬ 
timates  of  the  relative  resource  use  associated  with  case-mix  measures  from  periodic 
assessment  of  VA  long-term  care  patients  (Yu  et  aL,  2002).  The  cost  of  outpatient  visits 
was  estimated  using  the  payments  from  Medicare  and  other  payers  as  a  measure  of 
relative  value  (Phibbs  et  al.,  2002  [under  review]). 
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cost  allocation  sensitivity  analysis,  we  created  a  subset  of  the  patient-level  data  set 
that  included  only  those  patients  who  received  care  at  a  single  VA  facility  during  FY 
2000,  which  amounted  to  roughly  80  percent  of  the  patients.  Limiting  the  sample  in 
this  way  provided  a  reasonable  test  of  the  sensitivity  of  our  results,  while  circumvent¬ 
ing  the  time-consuming  effort  that  would  have  been  required  to  account  properly  for 
patients  treated  at  multiple  facilities  under  the  DSS  and  HERC  cost  allocation  meth¬ 
ods. 

Finally,  to  test  the  sensitivity  of  our  results  to  the  veteran  population  used  in  the 
analysis,  we  estimated  the  patient-  and  facility-level  equations  after  including  all  Pri¬ 
ority  7  patients.  We  initially  excluded  the  Basic  Care  Priority  7  patients  from  our 
analysis,  because  they  are  excluded  from  VERA  workload  calculations.  However,  we 
were  interested  in  assessing  the  extent  to  which  the  patient  and  facility  equations’ 
parameter  estimates  and  the  simulated  VISN  allocations  changed  if  these  patients 
were  included  in  the  analysis. 


Like  HERC,  DSS  estimates  the  cost  of  individual  health  care  encounters.  However,  the  DSS  methodology  is 
quite  different  from  HERC's.  The  HERC  web  site  (www.herc.research.med.va.gov,  2002)  summarizes  the 
DSS  methodology  as  follows: 

DSS  extracts  costs  from  the  VA  payroll  and  general  ledger.  These  are  assigned  to  de¬ 
partments  based  on  periodic  reports  made  by  managers,  who  assign  costs  of  the  six 
categories  of  expense  to  departments.  Some  sites  use  time  reports  and  accounting 
data  instead  of  managerial  reports  to  assign  costs  to  departments.  The  calculation  of 
department  costs  from  the  managerial  estimates,  payroll,  and  general  ledger  data  is 
done  by  the  DSS  program  called  the  Account  Level  Budgeter  (ALB).  Overhead  (the  cost 
of  departments  that  do  not  produce  patient  care)  is  distributed  to  patient  care  de¬ 
partments  using  a  step-down  method.  Direct  cost  or  the  number  of  square  feet  of  oc¬ 
cupied  space  are  used  as  the  basis  of  the  distribution.  Costs  of  intermediate  products 
are  then  determined.  Examples  of  intermediate  products  are  a  chest  x-ray,  a  unit  of 
blood,  a  15-minute  clinic  visit,  or  a  day  of  stay  in  the  intensive  care  unit.  They  are 
called  intermediate  products  to  distinguish  them  from  the  final  product,  a  patient  en¬ 
counter,  which  is  a  bundle  of  intermediate  products. 

Both  DSS  and  HERC  "normalize"  cost  estimates  to  the  VA's  cost  allocation  system. 

That  is,  costs  are  multiplied  by  a  constant  factor  so  that,  when  aggregated,  the  dollar 
costs  across  patients  sum  to  the  relevant  VA  budget  allocation.  Because  the  VA  budget 
allocation  is  not  necessarily  identical  to  the  aggregate  economic  cost  of  producing  the 
medical  care  products  and  services  that  were  used  by  VA  patients,  the  DSS  and  HERC 
estimates,  like  the  ARC  cost  estimate,  should  be  thought  of  as  being  derived  from  rela¬ 
tive  value  weights  for  the  underlying  health  care  used  by  VA  beneficiaries,  rather  than 
as  estimates  of  the  absolute  economic  cost  of  production. 


Chapter  Three 

RESULTS 


This  chapter  describes  the  results  of  our  analyses  to  account  for  the  patient  and  fa¬ 
cility  characteristics  that  influence  the  VA’s  patient  care  costs.  These  results  were 
generated  by  applying  the  regression  analysis  techniques  described  in  the  preceding 
chapter.  Additionally,  the  chapter  presents  the  results  of  simulations,  based  on  the 
regression  models,  of  how  VISN  allocations  would  change  if  VERA  incorporated  vari¬ 
ous  factors  that  affect  patient  care  costs  but  that  it  currently  omits.  In  this  chapter, 
we  have  focused  our  discussion  on  the  set  of  results  that  we  believe  to  be  most  rele¬ 
vant  for  policy  purposes.  Complete  findings  from  both  the  regression  and  simulation 
analyses  are  contained  in  Appendix  D. 

REGRESSION  RESULTS 

In  this  section,  we  summarize  the  results  from  the  patient-  and  facility-level  regres¬ 
sion  models.  We  focus  our  discussion  on  the  results  from  the  policy  model;  however, 
we  also  include  a  brief  discussion  of  the  key  differences  between  the  results  of  the 
policy  model  and  those  of  the  fully  specified  model. 

As  noted  in  the  previous  chapter,  we  restricted  the  sample  in  our  primary  analysis  to 
those  veterans  who  are  funded  via  the  current  VERA  allocation  methodology.  Specifi¬ 
cally,  the  primary  analysis  sample  excludes  Priority  7  veterans  who  are  in  the  Basic 
Care  patient  categories  that  are  currently  excluded  from  VERA  workload  estimates 
and  patients  who  are  not  veterans,  such  as  non-veteran  employees.  The  final  sample 
for  FY  2000  includes  3,000,563  veterans. 

Descriptive  statistics  are  presented  in  Table  3.1.  Approximately  44  percent  of  the 
sample  is  65  years  of  age  or  older,  95  percent  is  male,  52  percent  is  married,  and  59 
percent  reported  an  annual  income  of  $20,000  or  less.  However,  the  income  data 
must  be  interpreted  with  caution,  because  the  data  are  based  on  voluntary  self- 
reports  and  are  missing  for  13  percent  of  the  sample.  Missing  data  are  also  an  issue 
for  a  number  of  the  demographic  variables.  For  example,  we  do  not  have  information 
on  race  for  32  percent  of  the  sample  or  on  marital  status  for  5  percent.  Again,  these 
data  are  based  on  self-reports,  and  the  information  is  not  required  for  treatment 
within  the  system.  A  plurality  of  veterans  (48  percent)  is  in  Priority  Group  5  (see  Table 
1.1  for  definitions  of  patient  priority  groups).  Priority  Groups  1  and  3  are  the  second 
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Table  3.1 

Patient-  and  Facility-Level  Descriptive  Statistics 


i  Patient-level  Variables,  N=3, 000,563  [ 

|  Variable  Category  j 

Mean 

Std  Dev 

Age 

Missing 

0.016 

0.125 

Less  than  25 

0.008 

0.089 

25-34 

0.046 

0.210 

35-44 

0.101 

45-54 

0.225 

0.417 

55-64 

0.162 

0.369 

65-74 

0.231 

0.422 

75-84 

0.192 

0.394 

85  and  over 

0.019 

0.136 

Income 

Missing 

0.133 

0.340 

$20,000  or  less 

0.589 

0.492 

$21,000 -$40,000 

0.220 

0.414 

$41 ,000 -$60,000 

|  0.035 

0.184 

$61 ,000 -$80,000 

0.01 1 

0.105 

More  than  $80,000 

0.013 

0.112 

Race 

Missing 

0.466 

Hispanic 

0.042 

0.201 

American  Indian 

0.003 

0.051 

Black 

0.124 

0.330 

Asian 

0.005 

0.067 

White 

0.508 

0.500 

Sex 

Missing 

0.000 

0.018 

Female 

0.049 

0.215 

Male 

0.951 

0.216 

Marital  Status 

Missing 

0.052 

0.222 

Single 

0.429 

0.495 

Married 

0.519 

0.500 
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Table  3.1 — continued 


!  Patient-level  Variables,  N=3,000,563  1 

Variable  Category 

Mean 

Std  Dev 

Physicians  per  Capita 

Missing 

0.005 

0,071 

Less  than  0.001 

0.251 

0.434 

0.001  to  0.002 

0.239 

0.426 

0.0021  to  0.003 

0.248 

0.432 

Greater  than  0.003 

0.257 

0.437 

Hospital  Beds  per  Ca 

pita 

Less  than  0.003 

0.414 

0.493 

0.003  to  0.006 

0.427 

0.495 

Greater  than  0.006 

0.154 

0.361 

|  Rural/Urban  Status  of  Patient's  Residence  ] 

Missing 

0,704 

0.457 

Urban 

0.158 

0.364 

Suburban 

0.068 

0.252 

Rural 

0.026 

0.159 

Very  Rural 

0.044 

0.206 

IDistance  to  Closest  Facility  | 

Missing 

0.021 

0,144 

Less  than  30  miles 

0.491 

0.500 

31  to  1 00  miles 

0.369 

0.483 

101  to  250  miles 

0.112 

0,315 

Greater  than  250  miles 

0.007 

0.084 

[Distance  to  Closest  CBOC  | 

Missing 

0.005 

0.072 

Less  than  30  miles 

0.697 

0.460 

31  to  100  mites 

0.296 

0,457 

Greater  than  100  miles 

0.002 

0.044 

Missing 

0.000 

0.008 

Priority  1 

0.152 

0.359 

Priority  2 

0,091 

0,287 

Priority  3 

0.150 

0.357 

Priority  4 

0.048 

0.213 

Priority  5 

0,480 

0,500 

Priority  6 

0,013 

0.112 

Priority  7 

0.067 

0.249 

nmQMR1629-T3.1b 
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Table  3.1 — continued 


Patient-level  Variables,  N=3,000,563 


Variable  Category 


Medicare  Reliance 


Missin 


None 


1  to  24% 


25  to  49% 


50  to  75% 


75  to  100% 


Medicare  Imputation  Indicator 


Medicaid  Generosity  General 


Missin 


Std  Dev 


Second  Quartile 


Third  Quartile 


Medicaid  Generosity  Long-term  Care 


0.022 

0.146 

0.279 

0.449 

0.226 

0.418 

0.243 

0.429 

0.230 

0.421 

Second  Quartile 


Third  Quartile 


Facility-level  Variables,  N=143 


Rural/Urban  Status  of  Facili 


Urban 


Suburban 


Rural 


Very  Rural 


Residents  per  Full-time  MD 


VA  Labor  Index 


Average  Food  Cost  per  Bed  Da 


Energy  Price  (dollars  per  million  BTUs 


Contract  Labor  Costs  (percent  of  total  labor  costs 


Square  Feet  of  Building  Space  per  Acre  of  Land 


Square  Feet  of  Buildinq  Space  per  Unique  Patient 


Research  Costs  per  1000  Unique  Patients 


Percent  of  Funded  Research 


Average  Building  Age  as  of  2001 


Average  Building  Condition  (scale  of  1-5 


Leased  Square  Feet  per  Patient 


Ratio  of  Historic  to  Total  Number  of  Buildings 


Total  Number  of  Buildings 


Indicator  for  Recent  Facility/Manaqement  Consolidation 


Occupancy  Rate 


Number  of  CBOCs  per  1000  Unique  Patients 


Direct  Patient  Care  FTEs  per  1000  Unique  Patients 


Non-patient  Care  FTEs  per  1000  Unique  Patients 


LTC  Beds  per  1000  Unique  Patients 


Special  Program  Beds  per  1000  Unique  Patients 


0.832 


0.119 


0.035 


0.014 


0.615 


9 


8 


8.659 


0.054 


19.365 


36.348 


62,966.6 


0.007 


44.047 


3.298 


0.902 


0.216 


34.720 


0.154 


0.787 


0.160 


9.464 


32.934 


6.592 


0.253 


1.296 


0.029 


26.932 


21.415 


0.011 


16.834 


0.600 


1.325 


0.255 


2.971 


10.772 


9.517 


0.666 
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and  third  largest  groups,  each  with  about  15  percent  of  the  sample.  Priority  Group  7 
is  relatively  small  because  our  sample  includes  only  those  Priority  7  veterans  who  are 
currently  included  in  VERA  workload  estimates. 

The  descriptive  statistics  illustrate  some  of  the  issues  associated  with  the  measure¬ 
ment  and  imputation  of  Medicare  reliance  at  the  patient  level.  First,  the  Medicare  re¬ 
liance  variable  is  missing  for  a  large  proportion  of  the  population.  The  missing  data 
are  largely  the  result  of  the  fact  that  approximately  55  percent  of  the  sample  is  not 
eligible  for  Medicare  because  of  their  age  (i.e„  they  are  under  65  years  of  age).  In 
addition  to  the  age  ineligible,  people  in  the  missing  category  include  those  who  are 
over  age  65  for  whom  the  Medicare  data  were  missing.  The  imputation  indicator 
shows  that  approximately  six  percent  of  the  population  were  enrolled  in  a  Medicare 
managed  care  plan.  Cost  data  are  not  available  for  individuals  in  Medicare  HMOs; 
thus,  we  imputed  costs  for  these  people  based  on  the  VA  facility  at  which  they  were 
treated. 

At  the  facility  level,  the  descriptive  results  show  that  the  large  majority  (83  percent)  of 
the  parent  facilities  are  located  in  urban  areas.  With  respect  to  infrastructure,  on  av¬ 
erage,  facilities  have  35  buildings  with  an  average  age  of  44  years.  Moreover,  the 
buildings  are  in  average  physical  condition  (average  score  of  3.3  on  a  scale  of  1  to  5 
with  5  being  the  best),  and  22  percent  have  historical  significance. 

We  have  also  tabulated  descriptive  statistics  at  the  VISN  level,  which  are  shown  in 
Appendix  C.  Because  many  of  the  patient-  and  facility-level  variables  used  in  the 
analysis  differ  across  VISNs,  we  believed  it  was  important  to  include  a  reference  table 
of  VISN-level  descriptive  statistics  in  the  report.  The  table  may  provide  a  context  for 
understanding  the  policy  model  simulation  results  described  later  in  the  chapter. 

Patient-Level  Results 

Table  3.2  shows  the  proportion  of  variation  (i.e.,  R-squared  statistics)  in  annual  VA 
patient  care  costs  that  is  explained  by  each  of  the  patient-level  regression  equations, 
ranging  from  a  low  of  0.25  for  the  base  case  regression  equation  to  a  high  of  0.51  in 
the  policy  model  that  uses  the  VA  DCGs  as  the  case-mix  measure. 1  We  recognize  that 
maximizing  the  explanatory  power  of  the  regression  equation  is  not  necessarily  poli¬ 
cymakers’  only  goal;  other  factors,  such  as  simplicity,  transparency,  stability,  and  ac¬ 
ceptability  are  also  important.  These  issues  informed  our  selection  of  the  variables 
included  in  the  policy  model  and  ultimately  our  policy  recommendations,  as  de¬ 
scribed  in  Chapter  Four. 

Selected  parameter  estimates  and  f-statistics  from  each  of  the  five  regression  equa¬ 
tions  are  presented  in  Table  3.2;  the  complete  results  are  contained  in  Appendix 


^The  R-squareds  from  our  individual-level  equations  are  lower  than  those  reported  by  the  VA  Manage- 
rnent  Science  Group  in  its  work  on  risk  adjustment.  The  difference  in  the  explanatory  power  of  the  equa¬ 
tions  is  the  result  of  several  differences  between  our  regression  models  and  theirs.  Most  importantly,  we 
did  not  impose  any  reinsurance  cutoffs  on  the  cost  data 
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Table  D.l.  Most  parameter  estimates  are  statistically  distinguishable  from  zero  at  p  < 
0.05,  a  result  that  is  not  surprising  given  the  very  large  sample  size. 

As  we  discussed  in  Chapter  Two,  all  of  the  variables  in  the  patient-level  equations 
were  defined  as  categorical  variables.  When  a  set  of  mutually  exclusive  categorical 
variables  is  used  in  a  regression,  the  indicator  for  one  of  the  categories  must  be  ex¬ 
cluded  as  a  reference.  As  such,  in  looking  at  the  results  in  Table  3.2,  the  coefficients 
on  the  categorical  variables  must  be  interpreted  in  reference  to  the  category  that  was 
excluded  from  the  equation.  For  example,  when  looking  at  the  effect  of  age  on  cost, 
the  equation  includes  indicators  for  whether  the  individual  falls  into  a  given  age 
range  (<25, 25  to  34,  35  to  44,  45  to  54,  55  to  64,  65  to  74,  75  to  84,  85  and  over,  or  age 
missing).  In  this  case,  the  excluded  category  is  made  up  of  people  age  85  and  older. 
As  a  result,  the  coefficients  on  the  other  age  indicators  are  interpreted  as  the  relative 
cost  difference  between  that  particular  group  and  the  85  and  over  age  group.  Thus,  a 
negative  coefficient  on  the  youngest  age  group  indicates  that  this  group  is  less  costly 
to  treat  than  the  group  of  patients  85  years  of  age  and  older,  after  controlling  for  the 
effects  of  all  the  other  factors  in  the  regression  model.  Similarly,  a  positive  coefficient 
would  indicate  that  a  group  is  more  expensive  than  the  reference  group.  The  refer¬ 
ence  category  for  each  set  of  categorical  variables  is  noted  in  Table  3.2. 

In  the  regression  equations  that  use  VERA  patient  classifications  to  adjust  for  case 
mix  (VERA-3,  VERA- 10,  and  VERA-47),  older  patients  appear  to  have  higher  VA  pa¬ 
tient  care  costs.  However,  in  the  DCG  equations,  higher  age  is  not  always  associated 
with  higher  VA  patient  care  costs,  with  veterans  between  the  ages  of  55  and  64  incur¬ 
ring  the  highest  costs.  Moreover,  the  veterans  age  85  and  older  are  the  least  costly  in 
the  VA  DCG  model.  This  finding  is  similar  to  previous  non-VA  studies  showing  that 
extremely  old  patients  (e.g.,  95  years  and  up)  have  lower  costs  than  slightly  less-old 
patients  (e.g.,  90-94  years)  (Ash  et  al.,  2000;  Pope  et  al„  2000).  Across  all  case-mix 
specifications,  VA  patient  care  costs  are  higher  for  women  than  for  men.  By  compari¬ 
son,  previous  non-VA  studies  indicate  that  young  women  have  higher  costs  than 
young  men,  while  elderly  women  have  lower  costs  than  do  elderly  men  (Ash  et  al., 
2000;  Pope  et  al.,  2000). 

The  coefficient  estimates  on  the  measures  of  geographic  location  indicate  that  veter¬ 
ans  living  in  urban  and  suburban  areas  tend  to  have  higher  VA  patient  care  costs 
than  veterans  living  in  rural  areas.  This  trend  can  be  seen  directly  in  the  estimates  on 
the  measure  of  rural  or  urban  status.  It  is  also  reflected  in  the  estimates  of  the  impact 
of  the  supply  of  other  health  care  resources  in  the  area.  Veterans  living  in  areas  with  a 
greater  concentration  of  physicians  and  hospital  beds,  which  is  generally  true  for  ur¬ 
ban  areas,  tend  to  have  higher  VA  patient  care  costs.  The  higher  costs  of  patients  liv¬ 
ing  in  urban  and  suburban  areas  relative  to  those  of  patients  living  in  rural  areas  are 
consistent  with  numerous  non-VA  studies  (Welch,  1989;  Goldman  et  al.,  1997).  Per¬ 
haps  surprisingly,  an  individual’s  use  of  VA  resources  tends  to  increase  as  his  or  her 
distance  to  the  VA  health  care  facility  increases. 

The  measures  of  reliance  on  Medicare  and  generosity  of  state  Medicaid  programs 
have  the  expected  impact:  Veterans  who  are  more  reliant  on  Medicare  use  fewer  VA 
resources  than  other  veterans,  and  veterans  who  live  in  states  that  are  relatively  gen- 
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erous  in  their  coverage  of  long-term  care  tend  to  use  fewer  VA  resources.  Finally,  the 
case-mix  and  facility  indicator  variables  included  in  each  of  the  equations  are  typi¬ 
cally  highly  significant  (see  Appendix  Table  D.l  for  a  complete  list  of  the  coefficients 
and  f- statistics  for  the  patient-level  models). 

While  the  direction  (sign)  and  significance  of  the  coefficient  estimates  on  the  patient- 
level  characteristics  other  than  case  mix  are  relatively  similar  across  the  case-mix 
specifications,  the  magnitudes  vary.  The  primary  differences  are  found  between  the 
VA  DCG  equation  and  the  equations  that  use  case-mix  measures  based  on  the  VERA 
patient  classification  system.  In  general,  the  coefficient  estimates  from  the  VA  DCG 
equation  are  smaller  in  absolute  value  than  the  estimates  from  the  other  equations. 
We  believe  that  this  result  indicates  that  the  VA  DCG  case- mix  measure,  because  it  is 
more  refined,  picks  up  differences  in  health  status  that  were  being  layered  onto  other 
variables,  such  as  age,  under  the  VA  patient  classification-based  case-mix  measures. 


Comparison  with  the  Fully  Specified  Patient-Level  Equation 

The  estimated  coefficients  on  the  variables  that  are  included  in  both  the  fully  speci¬ 
fied  and  policy  models  are  largely  consistent  in  terms  of  the  sign  and  significance  of 
the  effects,  although  the  magnitude  of  the  coefficients  on  particular  variables  in  the 
sets  of  models  varies  to  some  degree.  Moreover,  the  explanatory  power  of  the  regres¬ 
sion  equation  is  not  improved  substantially  by  the  inclusion  of  the  additional  vari¬ 
ables.  Across  the  four  case-mix  specifications,  the  percentage  of  variation  in  costs 
explained  by  the  model  is  approximately  one  percentage  point  higher  in  the  fully 
specified  equation  than  in  the  policy  equation.  The  results  from  the  fully  specified 
patient-level  equation  can  be  found  in  Appendix  Table  D.2, 

Several  findings  from  the  fully  specified  model  are  of  interest.  Consistent  with  prior 
studies  on  cardiac  procedures  (e.g.,  Whittle  et  al.,  1993;  Minds  et  al.,  1994),  we  found 
that  veterans  who  are  members  of  minority  racial/ethnic  groups  tend  to  have  lower 
VA  patient  care  costs  than  do  white  veterans.  We  also  found  that  unmarried  veterans 
tend  to  have  higher  patient  care  costs  than  do  their  married  counterparts.2  Also,  not 
surprisingly,  Priority  1  veterans  (those  with  service-connected  disabilities  rated  50 
percent  or  more)  and  Priority  4  veterans  (those  who  are  receiving  aid  and  attendance 
or  housebound  benefits  or  who  have  been  determined  by  VA  to  be  catastrophically 
disabled)  generally  had  higher  patient  care  costs  than  do  patients  in  the  other  prior¬ 
ity  groups. 

Facility-Level  Results 

We  estimated  the  facility-level  equation  to  determine  the  extent  to  which  inter-facil¬ 
ity  cost  variation  can  be  explained  by  factors  such  as  the  facilities’  structural  charac- 


This  finding  is  consistent  with  anecdotes  we  were  told  during  the  site  visits  conducted  in  the  initial  phase 
of  this  project.  The  interviewees  suggested  that  veterans  who  did  not  have  someone  to  help  them  at  home 
were  often  kept  in  the  hospital  or  nursing  home  longer  than  those  who  did. 


Table  3.2 

Patient-Level  Regression  Results  for  the  Policy  Model  {Excluding  Basic  Care  Priority  7s) 
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teristics,  locations,  and  input  prices.  The  results  of  this  effort  for  the  policy  model  are 
shown  in  Table  3.3. 

The  performance  of  the  five  facility-level  equations  was  approximately  equal  in  ex¬ 
plaining  facility  cost  shifts,  with  the  regressions’  R-squared  statistics  ranging  from  a 
low  of  0.35  in  the  base  case  equation  to  a  high  of  0.44  when  VERA-3  is  used  to  mea¬ 
sure  health  status.  Few  variables  in  the  policy  model  equations  are  statistically 
significant  at  conventional  levels  (p  <  0.05).  This  finding  may  be  due  in  part  to  the 
relatively  small  number  of  facilities  used  to  estimate  the  equations  (i.e.,  143). 
Additionally,  in  considering  the  facility-level  regression  results,  it  is  important  to  bear 
in  mind  that  estimated  parameters  reflect  the  influence  of  the  corresponding 
variables  after  controlling  for  the  patient  characteristics  that  were  included  in  the 
patient-level  regressions. 

Two  facility-level  characteristics  had  a  significant  positive  impact  on  facility  cost 
shifts  across  all  case-mix  specifications:  the  VISN  labor  index  and  research  costs  per 
patient.  In  addition,  contract  labor  appears  to  have  a  cost-decreasing  effect.  That  is, 
as  the  share  of  labor  costs  paid  to  contract  workers  increases,  the  facility  cost  shift 
decreases.  Although  the  effects  are  not  statistically  significant  at  conventional  levels 
across  all  specifications,  several  other  variables  in  the  facility  equations  are  of  inter¬ 
est.  Average  food  costs  per  bed  day  are  found  to  have  a  positive  impact  on  facility 
costs.  In  addition,  square  feet  of  building  space,  both  per  patient  and  per  acre  of 
land,  are  positively  associated  with  facility  costs. 

The  results  from  the  VA  DCG  case-mix  specification  tell  a  somewhat  different  story. 
In  addition  to  the  effects  described  above,  several  other  facility  characteristics  were 
identified  as  having  a  significant  impact  on  facility- specific  costs.  Perhaps  the  most 
interesting  finding  is  that  the  ratio  of  residents  to  physicians  had  a  cost-decreasing 
effect.  In  other  words,  holding  all  other  factors  constant,  having  more  residents  rela¬ 
tive  to  the  number  of  attending  physicians  was  associated  with  lower  facility- specific 
cost  shifts,  which  indicates  that  residents  may  serve  to  increase  physician  productiv¬ 
ity. 

Comparison  with  the  Fully  Specified  Facility-Level  Equation 

The  set  of  variables  that  are  significant  in  the  facility  equation  varies  somewhat  be¬ 
tween  the  fully  specified  and  the  policy  models.3  In  the  fully  specified  model,  four 
variables  were  significant  across  all  case-mix  specifications:  the  labor  cost  index,  the 
number  of  non-patient  care  FTEs  per  unique  patient,  research  costs,  and  square  feet 
per  patient.  Not  surprisingly,  facilities  in  areas  with  a  higher  labor  cost  were  found  to 
have  higher-than-average  cost  shifts.  Also,  increasing  the  number  of  non-patient 
care  FTEs  relative  to  patients  is  found  to  increase  costs.  After  controlling  for  all  of  the 
individual  and  other  facility  characteristics,  increases  in  research  costs  are  associated 


3This  observation  may  be  due  to  a  number  of  factors,  including  omitted  variables  bias. 


Table  3.3 

Facility-Level  Regression  Results  for  the  Policy  Model  (Priority  7s  Excluded) 
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with  increases  in  average  facility  costs.  Finally,  increases  in  square  feet  per  patient 
lead  to  increased  facility  costs.  In  other  words,  facilities  that  are  large  relative  to  their 
patient  population  have  higher  costs. 

When  the  VA  DCG  specification  was  used,  greater  correspondence  was  found 
between  the  policy  and  fully  specified  facility-level  results.  Four  of  the  five  variables 
that  were  found  to  be  significant  in  the  policy  equation  were  also  significant  in  the 
fully  specified  version.  In  addition,  the  results  show  that  the  amount  of  leased 
building  space  is  positively  related  to  facility  costs.  (The  fully  specified  facility-level 
equation  results  are  presented  in  Appendix  Table  D.3) . 

As  was  true  for  the  policy  model,  there  are  other  facility  variables  in  the  fully  specified 
version  that  are  not  statistically  significant  at  conventional  levels  across  all  specifica¬ 
tions,  but  that  warrant  discussion.  Again,  we  find  that  the  density  measure,  square 
feet  of  building  space  per  acre  of  land,  is  positively  associated  with  facility  costs.  In 
addition,  the  results  indicate  that  average  costs  are  higher  at  facilities  that  rely  more 
heavily  on  leased  building  space.  The  number  of  CBOCs  associated  with  a  facility  per 
patient  treated  also  increases  costs.  Finally,  we  find  that  after  controlling  for  all  other 
characteristics,  increases  in  the  number  of  long-term  care  beds  per  patient  are  asso¬ 
ciated  with  reductions  in  average  facility  costs. 

SIMULATION  RESULTS 

As  described  in  Chapter  Two,  the  results  from  the  regression  models  were  used  to 
simulate  VISN  allocations  under  various  scenarios.  In  this  section,  we  focus  on  the 
simulation  results  based  on  the  policy  model.  We  also  discuss  the  key  differences  in 
simulated  allocations  between  the  policy  and  fully  specified  models. 

To  interpret  the  simulation  results,  we  made  three  sets  of  comparisons.  First,  we 
compared  the  actual  FY  2002  VERA  allocations  to  the  base  case  simulated  VERA  allo¬ 
cations.  These  are  the  allocations  our  regression-based  methodology  would  yield 
when  taking  into  account  only  those  variables — the  three  VERA  patient  categories, 
the  labor  index,  research  costs,  and  teaching  costs— that  are  currently  incorporated 
into  VERA.  This  comparison  allowed  us  to  isolate  the  effect  of  the  difference  between 
our  regression-based  methodology  and  the  VERA  methodology  currently  used  by  the 
VA.  Second,  we  compared  our  VERA-3  policy  model  simulated  allocations  to  the  base 
case  allocations.  This  comparison  allowed  us  to  determine  the  effects  of  the  addi¬ 
tional  variables  included  in  the  policy  model,  holding  the  methodology  constant.  Fi¬ 
nally,  we  compared  our  VERA-3  policy  model  to  the  other  case-mix  specifications  to 
isolate  the  effect  of  alternative  health  status  measures.  All  of  the  simulated  alloca¬ 
tions  have  been  normalized  to  distribute  the  $18.3  billion  appropriation  for  FY  2002.4 


4The  VA  medical  care  appropriation  in  FY  2002  was  $21.3  billion,  of  which  $18.3  billion  was  distributed  to 
the  VISNS,  as  of  December  7,  2001,  using  the  VERA  model. 
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Actual  Versus  Base  Case  Allocations 

In  the  comparison  between  the  actual  allocations  and  the  base  case  simulated  allo¬ 
cations  presented  in  Table  3.4,  we  see  that  under  the  base  case,  13  VISNs  would  re¬ 
ceive  allocations  that  are  larger  than  the  actual  allocations.  However,  the  percentage 
differences  between  the  two  allocations  are  relatively  small.  The  difference  between 
the  base  case  and  actual  allocations  (positive  or  negative)  is  greater  than  5  percent 
for  five  VISNs  and  greater  than  10  percent  for  only  one.  The  median  percentage  of 


Table  3.4 

Comparison  of  FY  2002  VERA  Allocation  with  Simulated  Base  Case  Allocation 

(in  $1,000) 


VISN 

FY02 VERA 
Allocation 

Simulated  Base 
Case  Allocation 

Diff  from 
FY02 

01  Boston 

909,715 

949,752 

4.4% 

[III  HI  it  ' 

497,198 

509,791 

2.5% 

03  Bronx 

1,037,301 

894,427 

-13.8% 

04  Pittsburgh 

936,020 

937,539 

0.2% 

05  Baltimore 

564,929 

536,548 

-5.0% 

06  Durham 

861,286 

839,227 

-2.6% 

07  Atlanta 

1,050,304 

1,061,837 

1.1% 

08  Bay  Pines 

1,437,387 

1,441,697 

0.3% 

09  Nashville 

831,591 

879,664 

5.8% 

10  Cincinnati 

682,951 

652,254 

-4.5% 

1 1  Ann  Arbor 

750,330 

748,752 

-0.2% 

■  VXm  i! 

883,268 

875,625 

-0.9% 

13  Minneapolis 

508,738 

486,750 

-4.3% 

14  Lincoln 

348,050 

326,590 

-6.2% 

15  Kansas  City 

703,102 

721,308 

2.6% 

16  Jackson 

1,466,801 

1 ,484,782 

1.2% 

17  Dallas 

832,097 

842,255 

1.2% 

18  Phoenix 

715,290 

717,759 

0.3% 

19  Denver 

473,985 

468,747 

-1.1% 

20  Portland 

824,844 

825,236 

0.0% 

21  San  Francisco 

931,506 

966,438 

3.8% 

22  Long  Beach 

1,062,308 

1,142,025 

7.5% 

856,788 

813,339 

-5.1% 

Total 

18,309,001 

18,309,001 

RANDMR1629-  T3.4 

*  VISNs  13  and  14  recently  merged  to  form  V1SN  23,  The  table  shows  results  for  VISNs  13  and  14  separately  and  together 
as  VISN  23.  The  amount  for  VISN  23  is  excluded  from  the  total  as  it  is  already  incorporated  throuah  individual  entries  for 
VISNs  13  and  14. 
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V1SN  allocations  that  would  be  redistributed  (i.e.,  gained  or  lost)  is  2.5  percent.  In  ag¬ 
gregate,  the  total  amount  of  money  that  would  be  redistributed  across  all  VISNs  be¬ 
tween  the  two  allocations  is  $282  million,  or  1.5  percent  of  the  total  appropriation. 

In  general,  these  results  illustrate  the  effect  of  using  our  regression-based  methodol¬ 
ogy  as  opposed  to  the  current  VERA  system  to  make  VISN-level  allocations.  Some  of 
the  difference  in  the  results  may  also  be  due  to  the  fact  that  the  two  approaches  mea¬ 
sure  particular  factors  (e.g.,  workload  and  teaching)  in  somewhat  different  ways. 
Moreover,  it  is  important  to  note  that  our  regression  methodology  is  based  on  one 
year  of  data  (FY  2000).  The  current  VERA  methodology  uses  a  three-year  retrospec¬ 
tive  to  determine  Basic  Care  workload,  and  a  five-year  retrospective  to  forecast  one 
year  of  Complex  Care  workload  for  its  allocation  formula.  This  difference  in  the  cal¬ 
culation  of  workload  may  also  account  for  some  of  the  differences  observed  between 
the  base  case  and  the  actual  FY  2002  allocations.  It  is  also  possible  that  some  of  the 
differences  in  allocations  between  the  two  methods  can  be  explained  by  the  fact  that 
for  a  small  number  of  VISNs,  the  actual  allocations  include  the  supplemental  alloca¬ 
tions.5  As  a  result,  the  actual  allocations  are  not  based  solely  on  the  VERA  methodol¬ 
ogy  and,  thus,  are  affected  by  factors  that  are  not  included  in  our  base  case  regres¬ 
sion  equations. 

Adding  Individual  and  Facility  Variables 

The  second  set  of  comparisons,  shown  in  Table  3.5,  is  intended  to  illustrate  the  ef¬ 
fects  of  incorporating  additional  individual  and  facility  variables  into  the  model, 
holding  methodology  constant.  In  comparing  the  base  case  simulations  to  the  VERA- 
3  policy  model  simulations,  we  can  isolate  the  impact  of  the  variables  other  than  case 
mix  (e.g.,  age,  Medicare  reliance,  Medicaid  generosity,  and  energy  prices).  The  table 
shows  the  simulated  allocations  and  the  percentage  difference  between  the  base  case 
and  the  VERA-3  policy  model.  Here,  we  see  that  13  VISNs  would  receive  larger  allo¬ 
cations  under  this  version  of  the  policy  model  than  under  the  base  case.  The  largest 
increases  occur  in  VISNs  6  and  11,  for  which  the  VERA-3  policy  model-simulated  al¬ 
location  is  6.5  percent  greater  than  the  base  case.  On  the  other  end  of  the  spectrum,  9 
VISNs  would  receive  lower  allocations  when  the  additional  variables  are  included  in 
the  model.  The  largest  decrease,  18.0  percent,  is  seen  for  VISN  10.  Overall,  the  abso¬ 
lute  median  difference  between  the  base  case  and  the  VERA-3  simulated  allocations 
is  3.5  percent,  with  the  difference  (positive  or  negative)  being  greater  than  5  percent 
for  eight  VISNs  and  greater  than  10  percent  for  only  two.  The  total  amount  of  money 
that  is  redistributed  by  the  VERA-3  model  relative  to  the  base  case  is  $434  million,  or 
2.4  percent  of  the  total  appropriation. 


5Five  VISNs  received  supplemental  allocations  in  FY  2002:  VISNs  1,  3,  12,  13,  and  14.  The  supplements 
ranged  in  size  from  a  low  of  $20.8  million  for  VISN  12  to  a  high  of  $128.5  million  for  VISN  3. 
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Table  3.5 

Comparison  of  Base  Case  and  VERA-3  Policy  Model  Simulated  Allocations 

(in  $1,000) 


VISN 

Base  Case  VERA-3 

VERA -3 

Simulated  Allocation 

Diff  from 

Base 

01  Boston 

949,752 

934,580 

-1.6% 

02  Albany 

509,791 

523,507 

2.7% 

03  Bronx 

894,427 

921,046 

3.0% 

04  Pittsburgh 

937,539 

802,611 

-14.4% 

05  Baltimore 

536,548 

515,071 

-4.0% 

06  Durham 

839,227 

893,982 

6.5% 

07  Atlanta 

1,061,837 

1,068,961 

0.7% 

08  Bay  Pines 

1,441,697 

1,452,648 

0.8% 

09  Nashville 

879,664 

921,294 

4.7% 

10  Cincinnati 

652,254 

534,547 

-18.0% 

1 1  Ann  Arbor 

748,752 

797,467 

6.5% 

12  Chicago 

875,625 

901,712 

3.0% 

13  Minneapolis 

486,750 

499,848 

2.7% 

14  Lincoln 

326,590 

332,678 

1.9% 

15  Kansas  City 

721,308 

712,742 

-1.2% 

1 6  Jackson 

1,484,782 

1,574,262 

6.0% 

17  Dallas 

842,255 

841,575 

-0.1% 

1 8  Phoenix 

17,759 

751,288 

4.7% 

19  Denver 

468,747 

437,073 

-6.8% 

20  Portland 

825,236 

815,112 

-1.2% 

21  San  Francisco 

966,438 

1,028,315 

6.4% 

22  Long  Beach 

mm 

1,048,681 

-8.2% 

23  Lincoln  &  Minneapolis* 

813,339 

832,526 

2.4% 

Total  amount  allocated 

18,309,001 

18,309,001 

HAND  MR 1 629-73, 5 

*VISNs  13  and  14  recently  merged  to  form  VISN  23.  The  table  shows  results  for  VtSNs  13  and  14  separately  and  together 
as  VISN  23.  The  amount  for  VISN  23  is  excluded  from  the  total  as  it  is  already  incorporated  through  individual  entries  for 
VISNs  13  and  14. 


Comparing  Alternative  Case-Mix  Measures 

The  third  set  of  comparisons,  shown  in  Table  3.6,  was  designed  to  illustrate  the  effect 
of  alternative  case-mix  specifications  on  VISN-level  allocations.  Here,  we  compared 
the  simulations  from  the  VERA-3  policy  model  to  those  from  the  VERA- 10,  VERA-47, 
and  VA  DCG  models.  The  results  show  that  the  simulations  from  the  VERA-10  and 
VERA-47  are  relatively  similar  to  those  from  the  VERA-3  model.  Although  approxi- 


Table  3.6 

Comparison  of  Simulated  Allocations  by  Case-Mix  Measure  Using  the  Policy  Model 

(in  $1,000) 
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04  Pittsburgh 

05  Baltimore 

06  Durham 

07  Atlanta 

08  Bay  Pines 

09  Nashville 

10  Cincinnati 

11  Ann  Arbor 

12  Chicago 

13  Minneapolis 
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o 

CJ 
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—1 

15  Kansas  City 

16  Jackson 

17  Dallas 

18  Phoenix 

19  Denver 

20  Portland 

21  San  Francisco 

23  Lincoln  &  Minneapolis* 

Total  amount  allocated 

VISNs  1 3  and  14  recently  merged  to  form  VISN  23.  The  table  shows  results  for  VISNs  13  and  14  separately  and  together  as  VISN  23. 
The  amount  for  VISN  23  is  excluded  from  the  total  as  it  is  already  incorporated  through  individual  entries  for  VISNs  13  and  14. 
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mately  half  the  VISNs  would  receive  a  larger  allocation  under  the  more  refined  VERA- 
based  case-mix  measures,  the  size  of  the  difference  is  rather  small.  For  the  VERA- 10 
and  the  VERA-47,  one  and  two  VISNs,  respectively,  would  gain  or  lose  more  than  5 
percent  relative  to  the  VERA-3  policy  model.  Moreover,  the  median  percentage 
gained  or  lost  at  the  VISN  level  relative  to  VERA-3  is  1.3  under  VERA- 10  and  1 .4  under 
VERA-47.  In  addition,  it  is  interesting  to  note  that  the  direction  of  the  redistribution 
from  VERA-3  to  the  other  VERA-based  case-mix  measures  is  the  same  for  all  but  one 
VISN.  In  other  words,  the  pattern  of  redistribution  under  VERA- 10  and  VERA-47  rela¬ 
tive  to  VERA-3  is  essentially  the  same.  At  the  national  level,  the  total  amount  of 
money  that  would  be  redistributed  when  moving  from  the  VERA-3  case  mix  to  a 
more  refined  VERA-based  case-mix  measure  ranges  from  $145.1  million  under 
VERA- 10  to  $152.6  under  VERA-47,  or  approximately  0.8  percent  of  the  total  appro¬ 
priation. 

The  difference  between  the  VERA-3  and  VA  DCG  policy  models  is  more  striking.  In 
moving  from  VERA-3  to  VA  DCGs,  the  magnitude  of  the  difference  between  simu¬ 
lated  allocations  ranges  from  a  reduction  of  6.3  percent  for  VISN  7  to  an  increase  of 
13.7  percent  for  VISN  13.  Overall,  six  VISNs  would  experience  changes  in  allocations 
(positive  or  negative)  greater  than  5  percent  with  two  of  those  seeing  changes  over  10 
percent.  Moreover,  the  median  percentage  difference  in  allocations  at  the  VISN-level 
is  2.9  percent.  Finally,  in  aggregate,  $343.5  million  (1.9  percent)  is  redistributed  by 
moving  from  VERA-3  to  VA  DCGs. 

Taken  together,  the  results  from  the  comparison  between  the  VERA-3  and  the  other 
case-mix  measures  highlight  two  important  points  about  the  alternative  case-mix 
measures  that  are  currently  under  consideration  by  the  VA.  First,  the  movement  from 
VERA-3  to  VA  DCGs  redistributes  substantially  more  money  than  would  the  move¬ 
ment  to  either  VERA- 10  or  VERA-47.  At  the  VISN-level,  the  median  percentage 
change  was  twice  as  great  under  VA  DCGs  as  under  the  VERA-based  case-mix  mea¬ 
sures.  Similarly,  at  the  national  level,  the  move  to  VA  DCGs  would  redistribute  1.9 
percent  of  the  total  appropriation,  compared  to  approximately  1  percent  under 
VERA- 10  and  VERA-47.  Second,  the  pattern  of  redistribution  varies  between  VA  DCGs 
and  the  more  refined  VERA-based  case-mix  measures.  In  other  words,  the  set  of 
VISNs  that  would  gain  (or  lose)  from  a  move  to  the  VERA-based  case-mix  measures  is 
not  the  same  as  the  set  that  would  gain  (or  lose)  from  a  move  to  VA  DCGs.  For  exam¬ 
ple,  in  comparing  VERA-10  and  VA  DCGs,  the  direction  of  the  change  would  be  dif¬ 
ferent  for  six  VISNs.  Three  VISNs  whose  allocations  would  increase  under  a  move  to 
VERA- 10  or  VERA-47  would  receive  lower  allocations  under  VA  DCGs.  Along  the 
same  lines,  three  VISNs  that  would  receive  smaller  allocations  under  VERA-10  or 
VERA-47  would  receive  larger  allocations  under  VA  DCGs.  However,  we  note  that  the 
absolute  value  of  higher  or  lower  allocations  is  relatively  small  for  these  six  VISNs;  for 
VISNs  that  would  receive  relatively  large  reallocations,  the  sign  of  the  reallocation  is 
consistent  across  the  three  alternative  case-mix  measures. 
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Comparison  of  Simulation  Results  with  Fiscal  Year  2002  Actual  Allocations 

To  this  point  the  allocation  comparisons  that  we  have  discussed  were  designed  to 
isolate  the  effects  of  methodology,  additional  adjustments,  and  alternative  case-mix 
measures.  However,  it  is  important  to  consider  the  full  impact  of  the  movement  from 
the  current  system  to  the  regression-based  methodology  used  in  our  analysis.  To  do 
this,  we  compared  the  policy  model  simulated  allocations  for  each  case-mix  specifi¬ 
cation  to  the  actual  FY  2002  allocations.  The  results  of  this  comparison  are  presented 
in  Table  3.7.  It  is  interesting  to  note  that  when  we  consider  the  effects  of  all  changes 
at  once,  there  is  greater  correspondence  in  terms  of  the  set  of  VISNs  that  gain  (or 
conversely,  lose)  relative  to  actual  allocations  between  the  VA  DCG  and  the  VA  pa¬ 
tient  classification-based  case-mix  specifications.  For  example,  in  comparing  alloca¬ 
tions  under  VERA- 10  and  VA  DCGs,  the  direction  of  the  redistribution  changes  for 
only  three  VISNs.  When  the  effect  of  case-mix  was  considered  separately,  we  found 
that  the  direction  of  the  redistribution  was  different  for  six  VISNs.  This  difference 
could  be  caused  by  a  number  of  factors  such  as  the  inclusion  of  supplementals  in  the 
FY  2002  allocations  or  the  effect  of  interactions  between  the  case-mix  and  other  pa¬ 
tient  or  facility  variables. 

Comparison  with  Simulation  Results  from  the  Fully  Specified  Model 

We  found  that  the  simulated  allocations  based  on  the  fully  specified  model  are 
somewhat  different  from  those  based  on  the  policy  model  (see  Appendix  Table  D.4). 
This  finding  is  not  surprising  since  the  fully  specified  model  controls  for  a  wider  array 
of  patient-  and  facility-level  factors.  For  all  case-mix  specifications  in  the  policy 
model,  we  found  that  approximately  half  the  VISNs  would  gain  money  under  the 
simulated  allocation  relative  to  the  actual  allocations  received  in  FY  2002.  Turning  to 
the  fully  specified  model  does  not  substantially  change  the  set  of  VISNs  that  would 
gain  under  the  simulation,  with  the  direction  of  the  redistribution  changing  for  only 
three  to  five  VISNs,  depending  on  the  case-mix  specification.  However,  what  does 
change  under  the  various  models  is  the  magnitude  of  the  simulated  allocations.  Be¬ 
tween  9  and  12  VISNs,  depending  on  the  case-mix  specification,  receive  larger  simu¬ 
lated  allocations  under  the  fully  specified  model  than  under  the  policy  model.  These 
VISNs  appear  to  be  concentrated  in  the  Midwest  and  Southeast  regions  of  the  coun¬ 
try. 

The  results  also  show  that  under  the  case-mix  specifications  based  on  the  VA  patient 
classes,  more  money  is  redistributed  relative  to  the  actual  allocations  under  the 
simulations  based  on  the  fully  specified  than  under  those  based  on  the  policy  model. 
In  the  fully  specified  model,  the  percentage  of  the  total  appropriation  that  would  be 
redistributed  ranges  from  2.9  percent  with  VERA- 10  and  VERA-47  to  3.3  percent  with 
VERA-3.  In  the  policy  model,  the  redistribution  is  approximately  2.5  percent,  2.5  per¬ 
cent,  and  2.9  percent,  for  VERA-10,  VERA-47,  and  VERA-3,  respectively.  In  contrast, 
for  VA  DCGs,  fewer  dollars  are  redistributed  in  the  fully  specified  model  (2.2  percent 
in  the  fully  specified  model  versus  2.8  percent  in  the  policy  model). 


Table  3.7 

Comparisons  of  FY  2002  VERA  Allocations  with  Simulated  Allocations  by  Case-Mix  Measure  (in  $ 1 ,000) 
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VISNs  13  and  14  recently  merged  to  form  VISN  23.  The  table  shows  results  for  VISNs  13  and  14  separately  and  together  as  VISN  23,  The  amount  for  VISN  23  is  excluded  nMiOMRW29-T3.7 

from  the  total  as  it  is  already  incorporated  through  individual  entries  for  VISNs  13  and  14. 
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SENSITIVITY  ANALYSES 

In  addition  to  comparing  the  four  case-mix  specifications  described  above,  we  con¬ 
ducted  a  number  of  analyses  to  determine  how  stable,  or  sensitive,  our  findings  were 
to  various  modifications  in  our  modeling  approach. 

Alternative  Definition  of  the  Analysis  Sample 

The  exclusion  of  Basic  Care  Priority  7  veterans  from  the  current  VERA  allocation 
methodology  is  the  subject  of  ongoing  debate  within  the  VA.  Consequently,  we  felt  it 
was  important  to  test  the  sensitivity  of  the  model  results  to  the  inclusion  of  Basic 
Care  Priority  7  veterans  in  the  analysis  sample.  Although  the  characteristics  of  the 
Basic  Care  Priority  7  veterans  are  somewhat  different  from  those  of  veterans  in  the 
other  priority  groups,  the  inclusion  of  Basic  Care  Priority  7  veterans  does  not  qualita¬ 
tively  change  the  estimated  regression  coefficients  in  either  the  patient-  or  facility- 
level  equations.  Moreover,  the  R-squared  statistics  from  the  models  that  include  the 
Basic  Care  Priority  7s  are  virtually  the  same  as  those  from  the  primary  analysis.  In 
other  words,  the  models  with  and  without  Basic  Care  Priority  7s  explain  the  same 
amount  of  the  variation  in  annual  patient-level  costs  (see  Appendix  Tables  D.5  and 
D.6). 

Even  though  the  regression  results  are  similar,  we  found  that  the  simulated  alloca¬ 
tions  vary  across  the  two  specifications,  largely  because  the  distribution  of  Basic  Care 
Priority  7  veterans  differs  across  VISNs.  If  Basic  Care  Priority  7  veterans  make  up  a 
large  share  of  a  VISN’s  patient  population  relative  to  other  VISNs,  then  that  VISN  will 
receive  less  under  an  allocation  system  that  excludes  Basic  Care  Priority  7  veterans. 
Conversely,  VISNs  with  a  smaller  proportion  of  Priority  7s  will  tend  to  gain  under  an 
allocation  methodology  that  excludes  Priority  7s.  (Simulation  results  for  the  fully 
specified  model  are  in  Appendix  Table  D.7). 

Interestingly,  the  inclusion  of  Basic  Care  Priority  7  veterans  had  little  impact  on 
which  VISNs  gain  in  the  simulated  allocations  relative  to  the  actual  allocations  they 
received.  In  the  VERA- 10,  VERA-47,  and  VA  DCG  case-mix  specifications,  the  set  of 
VISNs  whose  payments  increase  under  the  simulated  allocation  is  virtually  the  same 
in  the  models  including  and  excluding  Basic  Care  Priority  7  veterans,  with  the  direc¬ 
tion  of  redistribution  changing  for  only  one  VISN  in  each  case.  For  the  VERA-3  speci¬ 
fication,  the  direction  of  the  redistribution  changes  for  three  VISNs. 

Although  including  Basic  Care  Priority  7  veterans  in  the  sample  would  have  little  im¬ 
pact  on  the  direction  of  the  redistributions,  it  would  have  a  substantial  effect  on  their 
magnitude.  Across  all  of  the  case-mix  specifications,  approximately  half  of  the  VISNs 
would  receive  a  larger  allocation  if  the  Basic  Care  Priority  7  veterans  were  included  in 
the  model.  For  example,  using  the  VERA- 10  policy  model,  11  VISNs  would  receive,  on 
average,  an  additional  $11.9  million.  In  addition,  the  set  of  VISNs  that  would  gain 
from  the  inclusion  is  relatively  constant  across  the  case-mix  specifications  and  is 
concentrated  in  the  Northeast,  Southwest,  and  Midwest  regions  of  the  country. 
However,  it  is  important  to  keep  in  mind  that  the  redistribution  of  the  appropriation 
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through  the  simulation  is  a  zero-sum  game.  An  increase  in  the  payment  to  a  particu¬ 
lar  VISN  is  offset  by  a  reduction  in  payments  to  one  or  more  other  VISNs.  As  such, 
approximately  half  of  the  VISNs  receive  a  smaller  allocation  when  the  Basic  Care  Pri¬ 
ority  7  veterans  are  included  in  the  model.  (The  results  from  the  fully  specified 
model,  including  Priority  7  patients,  are  shown  in  Appendix  Tables  D.8-D.10.) 

Alternative  Years 

We  then  estimated  the  same  set  of  models  described  above  using  data  from  FY 1999 
rather  than  FY  2000.  The  explanatory  power  of  the  regressions  (as  measured  by  the  R- 
squared  statistic)  and  the  estimated  coefficients  were  very  stable  from  year  to  year. 
This  finding  lends  support  to  the  validity  of  the  regression  equation  because  it  shows 
that  the  results  are  not  idiosyncratic  to  a  particular  year. 

Alternative  Definitions  of  Patient- Level  Costs 

The  final  set  of  sensitivity  analyses  employed  three  alternative  measures  of  patient- 
level  costs:  ARC,  DSS,  and  HERC.  As  discussed  in  Chapter  Two,  to  simplify  the  com¬ 
parison  across  the  three  alternative  costing  methodologies,  we  estimated  regression 
models  on  the  sample  of  veterans  who  were  treated  at  only  one  facility  during  the 
year.  We  further  simplified  the  comparison  by  estimating  these  models  for  only  two 
of  the  case-mix  specifications:  VERA-3  and  VA  DCGs.  Although  the  three  costing 
methodologies  are  quite  different,  the  regression  results  from  each  are  very  similar 
(see  Appendix  Tables  D.ll  and  D.12),  For  the  patient-level  equations,  we  found  very 
few  differences  in  the  estimated  effects  of  the  explanatory  variables  on  resource  use. 
The  differences  that  we  did  find  were  generally  for  variables  that  measure  locational 
characteristics  (e.g.,  rural  or  urban  status  and  hospital  beds  per  capita)  and  were 
relatively  small.  Similarly,  in  the  facility-level  regression  equations,  the  results  were 
quite  stable  across  the  different  costing  methodologies.  Moreover,  the  similarity  in 
the  results  occurs  in  both  the  VERA-3  and  the  VA  DCG  case-mix  specifications.  Fi¬ 
nally,  the  simulated  VISN-level  allocations  were  substantively  similar  under  the  vari¬ 
ous  costing  methodologies. 


Chapter  Four 

CONCLUSIONS  AND  POLICY  IMPLICATIONS 


Our  analyses  of  VERA  focused  on  assessing  the  impact  of  particular  variables  on  pa¬ 
tient  care  costs.  We  also  estimated  how  V1SN  allocations  change  after  controlling  for 

various  patient  and  facility  characteristics.  Throughout  our  analysis,  we  focused  on 

the  concerns  expressed  by  Congress  in  the  legislation  authorizing  the  study. 

Our  major  findings  can  be  summarized  as  follows: 

•  The  current  VERA  system  for  allocating  resources  to  VISNs  does  not  account  for  a 
number  of  measurable  factors  that  affect  patient  care  costs,  including  patient 
and  facility  characteristics  that  vary  systematically  across  VISNs  and  that  are 
largely  beyond  VISN  directors’  control.  Alternative  methods  for  allocating  re¬ 
sources  to  VISNs,  based  on  the  principles  that  guide  VERA  but  that  better  ac¬ 
count  for  these  factors,  may  produce  a  more  equitable  allocation  system. 

•  Case-mix  measures  play  a  key  role  in  explaining  patient-level  cost  differences. 
Overall,  more-detailed  case-mix  measures  accounted  for  more  of  the  variation  in 
patient  care  costs  than  less-detailed  measures.  All  three  alternatives  examined  in 
this  report  had  significantly  more  explanatory  power  than  the  method  currently 
used  in  VERA. 

•  Age  and  sex  independently  affect  patient  care  costs,  controlling  for  alternative 
case-mix  measures  and  other  factors. 

•  The  degree  to  which  VA  patients  rely  on  Medicare  providers  for  the  care  they  re¬ 
ceive  has  a  significant  impact  on  VA  costs.  As  we  might  expect,  patients  who  are 
more  reliant  on  Medicare  providers  incur  lower  VA  costs  vis-a-vis  those  patients 
who  receive  little  or  no  care  from  Medicare  providers. 

•  Veterans  who  live  in  urban  and  suburban  areas  use  more  resources  than  those 
who  reside  in  rural  areas.  At  the  same  time,  costs  are  higher  for  those  veterans 
who  must  travel  longer  distances  for  care. 

•  Most  facility  infrastructure  characteristics— including  age,  historical  significance, 
total  building  count,  and  average  physical  condition — do  not  appear  to  have  a 
significant  independent  effect  on  patient  care  costs.  However,  the  number  of 
square  feet  of  building  space  both  per  patient  (a  measure  of  building  capacity 
and  the  extent  to  which  it  is  being  used  efficiently)  and  per  acre  of  land  (a 
measure  of  the  density  of  the  infrastructure)  increased  average  facility  costs. 
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•  The  choice  of  case-mix  measure  and  the  other  factors  included  in  the  policy 
model  influence  whether  teaching  is  an  important  factor  in  explaining  patient 
care  costs.  Teaching  intensity  is  a  significant  factor  only  with  the  VA  DCGs,  where 
it  has  a  negative  effect  on  facility  costs  (facility  costs  decrease  as  the  ratio  of  resi¬ 
dents  to  physicians  increases). 

•  Research  intensity  (measured  by  the  research  costs  per  1,000  unique  patients)  is 
positively  associated  with  facility  costs. 

•  In  comparing  our  simulation  results  to  actual  FY  2002  allocations,  we  found  that 
for  our  base  case — in  which  we  applied  our  regression  methodology  and  con¬ 
trolled  for  the  same  set  of  factors  that  the  VA  currently  controls  for — $282  mil¬ 
lion,  or  1.5  percent  of  the  total  appropriation,  would  be  redistributed  across  the 
VISNs. 

•  To  determine  the  effect  of  including  additional  variables  (e.g.,  age,  gender,  and 
Medicare  reliance),  we  compared  the  simulations  from  the  base  case  to  those 
from  the  VERA-3  policy  model.  The  total  amount  of  money  that  is  redistributed 
by  the  VERA-3  policy  model,  relative  to  the  base  case,  is  $433  million,  or  2.4  per¬ 
cent  of  the  total  appropriation. 

•  To  illustrate  the  effect  of  alternative  case-mix  measures,  we  compared  simula¬ 
tions  from  the  VERA-3  policy  model  with  those  from  the  other  case-mix  specifi¬ 
cations.  The  choice  of  case-mix  measure  has  a  substantial  impact  on  VISN 
allocations.  Each  of  the  three  alternative  case-mix  measures  examined  here 
(VERA-10,  VERA-47,  and  VA  DCGs)  would  result  in  substantial  movement  of 
budget  allocations  across  VISNs.  The  magnitude  of  the  budget  reallocation 
(relative  to  VERA-3)  is  sensitive  to  the  choice  of  alternative  case-mix  measure. 
For  some  VISNs,  the  direction  of  the  budget  reallocation  also  varies  by  case-mix 
measure  (i.e.,  some  VISNs  would  gain  if  the  VA  shifted  to  VERA- 10,  but  those 
same  VISNs  would  lose  if  the  VA  shifted  to  VA  DCGs).  However,  this  shift  in 
direction  occurs  only  in  cases  where  the  gain  or  loss  is  relatively  small. 

•  The  results  from  the  comparisons  between  the  VERA-3  policy  model  and  policy 
models  with  the  other  case-mix  measures  illustrate  that  the  movement  from 
VERA-3  to  VA  DCGs  redistributes  substantially  more  money  than  would  the 
movement  to  either  VERA-10  or  VERA-47.  At  the  national  level,  the  move  to  VA 
DCGs  would  redistribute  1.9  percent  of  the  total  appropriation  compared  to  ap¬ 
proximately  1  percent  under  VERA- 10  and  VERA-47. 

•  Our  results  were  relatively  insensitive  to  several  methodological  factors:  the 
method  used  to  allocate  costs  to  patients  (for  the  alternative  cost  methods  we 
could  examine),  whether  or  not  the  Basic  Care  Priority  7  patients  were  included 
in  the  patient  and  facility  regression  equations,  and  the  year  of  data  used  to  esti¬ 
mate  the  models. 

•  When  we  included  Basic  Care  Priority  7  veterans  in  the  simulations,  approxi¬ 
mately  half  of  the  VISNs  received  larger  simulated  allocations  and  half  received 
smaller  allocations,  compared  to  the  simulated  allocations  based  on  policy 
models  that  excluded  these  patients  (but  included  Complex  Care  Priority  7  veter¬ 
ans). 
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In  light  of  these  findings,  we  believe  that  the  VA  should  consider  modifying  VERA  to 
take  greater  account  of  patient  and  facility  characteristics  than  it  does  now.  Move¬ 
ment  in  this  direction  would  retain  most  of  the  strengths  of  VERA  while  increasing 
the  alignment  between  VISN  allocations  and  patients’  health  care  needs.  Specifically, 
we  believe  that  VERA  should  expand  the  number  of  adjustments  that  it  currently 
makes,  to  take  into  account  the  patient-  and  facility-level  variables  included  in  the 
policy  model. 

In  principle,  this  expansion  could  be  accomplished  by  sequentially  adjusting  VERA’s 
set  of  national  prices — which,  as  indicated  previously,  are  currently  based  on  only 
three  case  types — for  each  variable  included  in  the  policy  model.  However,  in  prac¬ 
tice,  this  modification  would  prove  to  be  quite  cumbersome.  As  a  result,  we  recom¬ 
mend  that  the  VA  consider  adopting  an  allocation  system  that  relies  on  a  regres¬ 
sion/simulation  framework  similar  to  the  one  used  in  our  analysis. 

On  the  positive  side,  our  modeling  approach  relies  on  data  that  are  readily  available 
and  provides  a  method  for  generating  VISN  allocations  after  adjusting  for  both  pa¬ 
tient  and  facility  characteristics.  Our  approach  is  also  very  flexible  in  that  variables 
can  easily  be  added  or  deleted  to  reflect  changing  policy  objectives.  We  recognize, 
however,  that  our  approach  is  somewhat  complicated  and  may  be  difficult  to  imple¬ 
ment.  It  may  also  represent  a  shift  in  underlying  philosophy  in  that  it  attempts  to  link 
allocations  more  closely  with  particular  costs  (e.g.,  those  related  to  treating  more- 
complex  cases  and  other  costs  that  are  beyond  the  control  of  VISN  directors)  vis-a-vis 
the  current  VERA  system.  Thus,  before  the  VA  implements  an  allocation  system  along 
the  lines  of  the  one  we  have  suggested  here,  we  believe  it  is  important  to  conduct 
additional  analyses  to  better  understand  how  particular  variables  influence  VISN  al¬ 
locations  and  to  educate  all  relevant  stakeholders  on  the  pros  and  cons  of  adopting 
the  regression-based  allocation  framework  and  of  making  adjustments  above  and 
beyond  those  currently  included  in  the  VERA  system. 

CASE-MIX  ADJUSTMENT 

When  judging  the  merits  of  alternative  case-mix  adjustment  systems,  policymakers 
must  take  into  account  a  number  of  factors,  including  explanatory  power,  incentive 
effects,  transparency,  and  administrative  complexity.  In  light  of  these  findings,  we 
believe  that  it  is  desirable  for  the  VA  to  take  greater  account  of  case-mix  differences 
across  facilities  and  VISNs  than  the  three  case-mix  categories  (i.e.,  Basic  Vested,  Basic 
Non-Vested,  and  Complex  Care)  on  which  VERA  is  currently  based.  Doing  so  would 
lead  to  a  more  equitable  and  efficient  distribution  of  VA  resources.  Specifically, 
among  the  four  alternatives  we  considered  (VERA-3,  VERA-10,  VERA-47,  and  VA 
DCGs),  we  recommend  that  the  VA  consider  adopting  either  the  VERA- 10  or  the  VA 
DCGs  case-mix  measures.  While  VERA-47  represents  an  improvement  over  VERA-3 
in  the  amount  of  patient  cost  variation  explained,  VERA-47  provides  only  a  small  im¬ 
provement  over  VERA- 10  while  introducing  considerably  more  complexity  into  the 
allocation  system. 

The  choice  between  VERA- 10  and  VA  DCGs  involves  some  trade-offs.  VA  DCGs  have 
greater  explanatory  power,  compared  with  the  VERA-10  case-mix  measure;  and  they 
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are  less  likely  to  create  an  incentive  to  increase  lengths  of  stay  or  to  steer  patients  to¬ 
ward  inpatient  rather  than  outpatient  care,  because  they  are  not  based  on  patient 
utilization.  However,  VA  DCGs  are  also  less  transparent  than  are  the  VERA- 10  groups 
and  would  probably  be  more  difficult  to  administer,  at  least  in  the  short  run.  In  addi¬ 
tion,  VA  research  has  found  that  DCGs  may  be  relatively  less  effective  in  accounting 
for  long-term  care  and  inpatient  mental  health  costs.  In  the  event  that  the  VA  decides 
to  implement  a  DCG-based  system,  we  recommend  that  the  VA  continue  to  explore 
refinements  to  that  system,  particularly  with  respect  to  severely  mentally  ill  patients 
and  those  in  long-term  care. 

Finally,  as  noted  above,  some  VISNs  would  experience  a  positive  reallocation  under 
VERA- 10,  relative  to  VERA-3,  and  a  negative  reallocation  under  VA  DCGs,  or  vice 
versa.  While  these  patterns  apply  primarily  to  VISNs  for  which  the  absolute  realloca¬ 
tion  is  relatively  small,  additional  research  to  identify  the  reasons  for  these  patterns 
may  help  inform  the  choice  between  VERA- 10  and  VA  DCGs. 

ACADEMIC  AFFILIATIONS 

The  current  method  of  funding  education  support  and  research  support  costs 
through  separate  allocations  should  be  reconsidered  if  the  allocation  process  is 
modified  to  include  more-refined  case-mix  measures  and/or  a  broader  set  of  indi¬ 
vidual  and  facility  characteristics.  To  some  extent,  the  current  education  support  al¬ 
locations  adjust  for  unmeasured  case-mix  differences  and  omitted  variables.  By  re¬ 
fining  the  case-mix  measure  and  adding  other  individual  and  facility  factors,  the  size 
and  the  magnitude  of  the  teaching  measure  changes.  In  the  base  case,  the  variable 
we  used  for  teaching  intensity  (ratio  of  residents  to  physicians)  is  significant  and 
positive.  In  the  VERA-3,  VERA- 10,  and  VERA-47  policy  and  fully  specified  models,  the 
variable  is  no  longer  significant.  When  VA  DCGs  are  used  as  the  case-mix  measure, 
the  teaching  variable  becomes  significant  and  negative,  that  is,  facility  costs  decrease 
as  the  ratio  of  residents  to  physicians  increases.  This  finding  suggests  that  the  patient 
care  services  performed  by  the  residents  more  than  offset  the  costs  of  teaching- 
physician  educational  activities,  once  case  mix  and  other  factors  are  taken  into  ac¬ 
count.  If  VA  DCGs  were  implemented,  continuing  the  education  support  allocations 
would  provide  excessive  funding  to  teaching- intensive  VISNs  relative  to  other  VISNs. 
We  note  that  the  effect  of  research  activity  on  costs  is  less  sensitive  to  the  case-mix 
measure  and  other  variables  that  are  included  in  the  allocation  formula.  Research 
has  a  consistently  significant  positive  effect  on  cost,  using  any  of  the  case-mix  mea¬ 
sures.  Adjusting  for  both  education  and  research  within  the  regression  framework 
would  ensure  that  appropriate  recognition  is  given  to  the  effect  of  academic  affilia¬ 
tions  on  patient  care  costs. 

MEDICARE  RELIANCE 

We  believe  VERA  should  be  modified  to  adjust  for  differences  in  the  degree  to  which 
VA  patients  rely  on  Medicare  providers  for  the  care  they  receive.  Although  adjusting 
for  Medicare  reliance  will  undoubtedly  increase  the  system's  complexity,  it  will  also 
make  the  system  more  equitable.  Adjusting  for  Medicare  reliance  might  also  help 
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mitigate  the  potential  for  VISNs  to  receive  additional  revenue  for  treating  patients 
who  receive  the  bulk  of  their  care  through  Medicare  providers,  in  the  event  that  the 
VA  adopted  a  case-mix  measure,  such  as  DCGs,  that  assigned  patients  to  cost  cate¬ 
gories  based  solely  on  diagnoses. 

OTHER  VARIABLES 

With  the  exception  of  the  case-mix  variables,  the  variables  in  the  individual-level 
policy  model  (e.g.,  age,  sex,  urban  or  rural  location,  Medicare  reliance,  and  Medicaid 
long-term  care  generosity)  add  little  incremental  explanatory  power,  overall,  once 
case  mix  is  taken  into  account.  However,  these  non-case-mix  variables  are  statisti¬ 
cally  significant  (see  Table  3.2);  there  are  sound  conceptual  reasons  for  including 
them  in  the  model;  and  they  have  a  substantial  impact  on  the  simulated  allocations 
(see  comparison  between  the  base  case  simulation  and  the  VERA-3  policy  model 
simulation  in  Table  3.5).  Therefore,  we  recommend  that  the  VA  include  them. 

PRIORITY  7  PATIENTS 

An  issue  of  ongoing  interest  to  the  VA,  veterans  groups,  and  the  Congress  is  whether 
Basic  Care  Priority  7  patients  should  be  included  in  workload  calculations.  When 
addressing  this  issue,  decisionmakers  must  assess  how  patient  care  resources  would 
be  redistributed  across  priority  groups,  how  the  economic  incentives  facing  VISN  di¬ 
rectors  and  facility  managers  would  be  altered,  how  waiting  times  and  appointment 
backlogs  might  be  affected,  and  possibly  even  how  the  quality  of  care  offered  to  vet¬ 
erans  could  change.  Such  assessments  would  become  especially  crucial  if  a  decision 
to  include  the  Basic  Care  Priority  7  patients  were  not  accompanied  by  a  larger  medi¬ 
cal  care  appropriation  and/or  enrollment  reforms. 

Although  our  analysis  does  not  point  to  a  clear  recommendation  regarding  whether 
Basic  Care  Priority  7  patients  should  be  included  in  workload  calculations,  it  does  il¬ 
lustrate  how  VISN  allocations  would  have  been  altered  in  2002  had  the  VA  decided  to 
include  these  patients  in  their  workload  calculations.  Here,  in  comparing  the  sets  of 
simulation  results  with  and  without  the  Basic  Care  Priority  7  patients,  It  is  important 
to  remember  that  VERA  is  a  zero-sum  game.  Consequently,  if  the  VA  were  to  decide 
to  include  Basic  Care  Priority  7  patients  in  workload  calculations,  then  some  VISNs 
would  gain  revenue  at  the  expense  of  other  VISNs,  assuming  that  Congress  does  not 
increase  the  medical  care  appropriation  to  take  greater  account  of  the  costs  of  treat¬ 
ing  those  patients. 

STUDY  LIMITATIONS 

In  considering  our  findings,  the  reader  should  keep  the  study’s  limitations  in  mind. 

First,  while  we  had  an  enormous  amount  of  patient-level  data  at  our  disposal— 
nearly  four  million  patient  records — the  facility  data  set,  with  just  143  observations, 
was  quite  small.  The  small  number  of  facility  observations  may  have  limited  our 
ability  to  detect  particular  effects. 
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Second,  although  the  analysis  generated  insight  into  factors  that  explain  variation  in 
patient-level  costs,  we  are  unable  to  compare,  for  example,  the  average  cost  per  pa¬ 
tient  to  any  sort  of  efficiency  “gold  standard.”  In  other  words,  we  have  no  way  of 
knowing  what  the  “right"  costs  should  be  for  any  given  patient.  Rather,  we  are  able  to 
compare  only  how  costs  vary  for  patients  and  facilities  with  different  characteristics. 
This  problem  is  exacerbated  by  the  fact  that  the  necessary  data  are  not  available  to 
adjust  our  cost  data  to  reflect  differences  in  quality  of  care  across  facilities  and  VISNs. 

Finally,  the  validity  of  our  analysis  ultimately  depends  to  a  great  extent  on  the  com¬ 
pleteness  and  quality  of  the  data  that  were  used  to  construct  the  patient  and  facility 
equations.  In  general,  we  found  the  patient-level  data  to  be  quite  complete,  with  the 
exception  of  certain  variables  such  as  income.  While  we  did  not  attempt  to  validate  a 
sample  of  the  patient  data  against  data  drawn  from  patients’  medical  records,  we  did 
conduct  a  variety  of  reliability  and  validation  checks  using  data  from  multiple  years 
on  the  same  set  of  patients.  From  what  we  could  determine,  the  patient-level  data 
appeared  to  be  of  very  high  quality. 

However,  we  believe  that  the  quality  and  completeness  of  the  facility  data  could  be 
improved.  To  some  extent,  the  problems  that  we  encountered  in  the  facility  data  set 
were  due  to  the  large  number  of  management  consolidations  that  occurred  over  the 
last  half  dozen  years  or  so.  Often,  we  ran  into  difficulty  obtaining  data  on  all  mea¬ 
sures  for  the  same  set  of  facilities.  We  believe  that  if  the  VA  chooses  to  adopt  an  allo¬ 
cation  methodology  that  adjusts  for  facility-level  characteristics,  such  as  our  re¬ 
gression/simulation  approach,  the  quality  of  the  facility  data  collection  process 
should  be  improved.  Specifically,  the  definition  of  what  constitutes  a  facility  should 
be  developed  (e.g.,  a  management  unit  or  physical  location)  and  applied  consistently 
throughout  the  data  collection  process. 

UTILITY  OF  THE  MODEL 

In  closing,  we  believe  that  in  addition  to  generating  important  insights  into  the  fac¬ 
tors  that  influence  the  costs  of  providing  care  to  the  veteran  population— with  an 
emphasis  on  those  factors  expressed  by  Congress  in  the  legislation  mandating  the 
study— our  modeling  approach  provides  VA  policymakers  with  a  valuable  tool  for 
making  resource  allocation  decisions.  The  tool  is  both  comprehensive,  in  the  sense 
that  it  adjusts  for  a  large  number  of  patient  and  facility  variables,  and  flexible,  in  that 
predicted  costs  could  be  aggregated  in  many  different  ways.  Although  we  presented 
simulation  results  for  a  specific  set  of  models  and  scenarios  in  this  report,  in  reality, 
the  tool  can  be  used  to  conduct  a  much  wider  array  of  simulations,  where  particular 
variables  are  included  or  excluded  from  the  patient-  and/or  facility-level  regression 
equations,  specific  values  are  assigned  to  variables,  and  so  on.  Moreover,  as 
mentioned  earlier,  apart  from  using  the  model  to  simulate  VISN  allocations  under 
various  policies,  it  can  also  be  used  by  VISN  directors  in  making  allocations  to  facili¬ 
ties  and  by  VA  headquarters  staff  in  the  allocation  adjustment,  or  supplemental,  pro¬ 
cess. 

To  maintain  the  policy  relevance  of  the  model,  it  must  be  updated  and  refined  on  an 
ongoing  basis.  Two  such  refinements  include  incorporating  more-recent  VA  and 
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Medicare  data  as  they  become  available  and  incorporating  quality  and  access  mea¬ 
sures  as  well.  Moreover,  to  preserve  the  VA's  objective  of  allocating  resources  in  as 
equitable  and  simplistic  a  manner  as  possible,  additional  analyses  are  required  to 
better  understand  why  various  adjustments  lead  to  relatively  large  swings  in  VISN 
allocations  and  to  explicate  more  clearly  the  set  of  “prices”  that  each  VISN  will  face 
for  treating  different  types  of  patients.  Over  the  next  year,  RAND  staff  will  be  working 
with  the  VA  to  refine  the  model  and  to  determine  the  impact  of  controlling  for  addi¬ 
tional  variables  on  VISN  allocations. 


Appendix  A 

KEY  FORMULAS  AND  DATA  IN  THE  FY  2002  VERA 


In  FY  2002,  VERA  allocated  close  to  $16.9  billion  to  cover  the  costs  of  patient  care, 
including  up-front  adjustments  for  five  networks  totaling  over  $267  million. 
Adjustments  were  made  for  networks  with  projected  expenditures  greater  than 
projected  revenues. 

In  addition  $1,4  billion  was  allocated  to  support  research,  education,  equipment 
purchases  and  NRM  expenses.  Research  allocations  to  the  networks  for  FY  2002  were 
based  on  the  amount  of  research  funded  in  FY  2000.  Education  support  is  allocated 
on  the  basis  of  the  number  of  approved  residents.  Equipment  and  NRM  funds  are 
allocated  strictly  on  the  basis  of  workload.  NRM  is  adjusted  for  geographic 
differences  in  construction  costs.  Table  A.1  explains  the  formulas  used  to  allocate 
VERA  funds  in  FY  2002. 


59 


Table  A.1 

Key  Formulas  and  Data  in  the  FY  2002  VERA 
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SOURCE:  Veterans  Equitable  Resource  Allocation  System ,  Sixth  Edition,  Washington,  D.C.:  Department  of  Veterans  Affairs,  March  2002. 

NOTES:  Cat  A/X:  Category  A  includes  veterans  with  service-connected  conditions  and  low- income  veterans  with  non-service-connected  conditions;  Category  X  includes 
veterans  with  exposure  to  Agent  Orange,  radiation,  etc. 


_ Appendix 

VERA  PATIENT  CLASSES 


Table  B.l  compares  the  patient  health  status  classes  used  by  the  three  VERA- based 
risk  adjustment  systems:  VERA-47;  VERA-10;  and  the  current  system,  VERA-3. 

Table  B.l 

Comparison  of  VERA  Patient  Classes  Health  Status 


VERA-47 

VERA- 10 

VERA-3 

1. 

Pharmacy 

Non-reliant  care 

Non-funded 

2. 

Employee/collaterals 

Non-reliant  care 

Non-funded 

3. 

Non-Vested  patient 

Non-reliant  care 

Basic  Non-Vested 

4. 

Compensation  and  pension  (C&P)  exam 

-  Non-reliant  care 

Basic  Vested 

5. 

Musculoskeletal  disorder 

Minor  medical 

Basic  Vested 

6, 

Other  acute  diseases 

Minor  medical 

Basic  Vested 

7. 

Ear,  nose,  and  throat 

Minor  medical 

Basic  Vested 

8. 

Endocrine  nutritional  metabolic  disorder 

Minor  medical 

Basic  Vested 

9, 

Central  nervous  system 

Minor  medical 

Basic  Vested 

10. 

Acute  mental  disease 

Mental  health 

Basic  Vested 

11, 

Addictive  disorders 

Mental  health 

Basic  Vested 

12. 

Cardiovascular  disease 

Heart  and  lung 

Basic  Vested 

13. 

Gastroenterology 

Heart  and  lung 

Basic  Vested 

14. 

Pulmonary  disease 

Heart  and  lung 

Basic  Vested 

15. 

HIV+  without  anti -retroviral  therapy 

Oncology,  etc. 

Basic  Vested 

16. 

Oncology 

Oncology,  etc. 

Basic  Vested 

17, 

Hepatitis  C.  basic 

Oncology,  etc. 

Basic  Vested 

18. 

Medical/psych+substance  abuse 

Multiple  problems 

Basic  Vested 

19, 

Psych+substance  abuse 

Multiple  problems 

Basic  Vested 

20. 

Hepatitis  C,  complex 

Multiple  problems 

Complex  Care 

21. 

Post-traumatic  stress  disorder  (PTSD)— acute 

Multiple  problems 

Basic  Vested 

22. 

Multiple  medical 

Multiple  problems 

Basic  Vested 

23. 

HIV+  with  anti-retroviral  therapy 

Specialized  care 

Complex  Care 

24. 

PTSD — chronic 

Specialized  care 

Complex  Care 

25. 

Traumatic  brain  injury 

Specialized  care 

Complex  Care 
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VERA-47 

VERA- 10 

VERA-3 

26. 

Long-term  care  (LTC):  home-based  primary  care  (HBPC) 

Specialized  care 

Complex  Care 

27. 

Stroke 

Supportive  care 

Complex  Care 

28. 

Spinal  cord  injury  para— old  injury 

Supportive  care 

Complex  Care 

29. 

LTC:  domiciliary 

Supportive  care 

Complex  Care 

30. 

Spinal  cord  injury  quad — old  injury 

Supportive  care 

Complex  Care 

31. 

Blind  rehab 

Supportive  care 

Complex  Care 

32. 

LTC:  community  nursing  home 

Supportive  care 

Complex  Care 

33. 

LTC:  low  activities  of  daily  living  (ADL) 

Supportive  care 

Complex  Care 

34. 

Substance  abuse 

Chronically 
mentally  ill 

Complex  Care 

35. 

Mental  health  intensive  care  management 

Chronically 
mentally  ill 

Complex  Care 

36. 

Schizophrenia  and  dementia 

Chronically 
mentally  ill 

Complex  Care 

37. 

Other  psychosis 

Chronically 
mentally  ill 

Complex  Care 

38. 

Spinal  cord  injury  para — new  injury 

Critically  ill 

Complex  Care 

39. 

LTC:  behavioral 

Critically  ill 

Complex  Care 

40. 

LTC:  clinical  complex 

Critically  ill 

Complex  Care 

41. 

Spinal  cord  injury  quad — new  injury 

Critically  ill 

Complex  Care 

42. 

LTC:  physical 

Critically  ill 

Complex  Care 

43. 

LTC:  rehabilitation 

Critically  ill 

Complex  Care 

44. 

End-stage  renal  disease  (ESRD) 

Critically  ill 

Complex  Care 

45. 

Transplant 

Critically  ill 

Complex  Care 

46. 

LTC:  specialized  care 

Critically  ill 

Complex  Care 

47. 

LTC:  ventilator  dependent 

Critically  ill 

Complex  Care 

SOURCES:  VA  Allocation  Resource  Center  (ARC),  VERA  2000  Veterans  Equitable  Resource  Allocation 
System,  “Patient  Classification  Chapter,"  ARC  Technical  Manual,  Braintree,  Mass.:  VA  Allocation  Resource 
Center,  June  2000;  Veterans  Equitable  Resource  Allocation  System,  Sixth  Edition,  Washington,  D.C.: 
Department  of  Veterans  Affairs,  March  2002. 


_ Appendix  C 

VISN-LEVEL  PATIENT  VARIABLES  AND  DESCRIPTIVE  STATISTICS 
_ FOR  THE  FY  2000  VHA  PATIENT  POPULATION 


Tables  C.l  and  C.2  describe  the  characteristics  of  the  VHA  patient  population  and 
facilities  by  VISN  for  fiscal  year  2000.  Table  C.l  shows  the  size,  demographic  charac¬ 
teristics,  and  other  patient-level  variables  for  the  patient  population.  Table  C.2  de¬ 
scribes  the  facility-level  characteristics.  Chapter  Two  Tables  2.1  and  2.2  show  which 
variables  were  included  in  the  policy  model. 
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Appendix  D 

SUPPLEMENTAL  REGRESSION  AND  SIMULATION  MODEL 
_ _  RESULTS 


This  appendix  includes  findings  from  both  the  regression  and  simulation  analyses 
not  presented  in  Chapter  Three.  These  findings  include  the  results  of  analyses  using 
the  fully  specified  model.  In  addition,  we  include  the  results  of  sensitivity  analyses. 
We  tested  the  sensitivity  of  the  results  to  the  population  of  veterans  included  in  the 
analysis  by  estimating  the  patient-  and  facility-level  equations  with  and  without  the 
Priority  7  patients  (who  are  excluded  from  VERA  workload  calculations).  Finally,  to 
test  the  sensitivity  of  the  results  to  alternative  data  and  model  specifications,  we  used 
alternative  measures  of  each  patient’s  annual  treatment  costs  (ARC,  HERC,  and  DSS) 
as  the  dependent  variable  in  the  patient-level  regression  equations.  See  Tables  D.l- 
D.12  for  each  group  of  results. 
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Table  D.7 

Comparison  of  FY  2002  Actual  Allocations  with  Simulated  Allocations  (in  $ 1,000)  for  the  Policy  Model  (Including  Basic  Care  Priority  7s) 
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Table  D.8 

Patient-Level  Regression  Results  for  the  Fully  Specified  Model  (Including  Basic  Care  Priority  7s) 

Base  Case  I  VERA-3  VERA-10  I  VERA-47  I  VA  DCte 

_ R-Squared _ 0^5 _ 030 _ 038 _ 040 _ 051 
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